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THE “CLEANSING” OF 
AEC FELLOWSHIPS 


HE preceding issue of the Bulletin was largely devoted to the “purge” 
of geneticists in the Soviet Union. In several articles, attention was 


drawn to the lesson these events hold for the future of science in this 
country. 


The present issue contains reports and articles dealing with the con- 
troversy over the admission of avowed or suspected Communists or Commu- 
nist sympathizers to nonsecret research fellowships of the Atomic Energy 
Commission. We do not suggest that this is a counterpart of the Soviet 
purge. Not only is the loyalty to a political system imposed there in an 
infinitely more rigid and ruthless way, but the requirement of conformity 
is extended from the political field into that of science itself, even though 
the government-sponsored theory contradicts all scientific experience. 


Nevertheless, cleansing the AEC fellowship program of “subversive” 
elements is a step onto the dangerous path, the end of which is illuminated 
by the lurid light of the Soviet purge. It is the first invasion of the scientific 
and educational life of America, outside the circumscribed field of secret 
research, by government-imposed political discrimination. 


With an increasing part of scientific research at American universities 
and private laboratories becoming directly or indirectly dependent on Federal 
monetary aid or government contracts, the acceptance of the principle: 
“No state money to educate or support research by enemies of the State” 
has implications far beyond the field of AEC fellowships. Senator Hicken- 
looper, the spearhead of the attack on Mr. Lilienthal, has stated that this 
principle should apply to the recipients of grants by the projected National 
Science Foundation. We might easily be led to a situation in which most, 
if not all, students entering advanced training in wide fields of physics, 
chemistry, or biology will have to be investigated and cleared by the FBI, 
to weed out “poor security risks.” And what is necessary to keep the body 
of science students “pure,” should be at least equally important as applied 
to science teachers and independent research men. Not only will they have 
to be “cleared” before admittance to even nonsecret research involving the 
expenditure of government funds, but they will have to be periodically re- 


investigated, to make sure that they have not newly acquired subversive ideas 
or undesirable associations. 


A short while ago, college teachers were alarmed by the action of a 
western college president who terminated the appointment of a chemistry 
professor because he had publicly pleaded for fair hearing for Lysenko’s 
theories. The president argued that this plea proved that the teacher was 
following “Party Line” in science and therefore could not be a good chemist 
—despite a testimonial to the contrary by the President of the American 
Chemical Society. This kind of discrimination on a local or private plane 
will be greatly stimulated if Congress makes FBI clearance prerequisite for 
participation in nonsecret research directly or indirectly supported by gov- 
ernment funds. A chemistry or physics professor who could not be “cleared” 
would be considered a liability by many college authorities. 


This kind of apprehensiveness was behind the statements which prominent 
American scientists and educators, including the President of the National 
Academy of Sciences, made before the Joint Committee on Atomic Energy. 
It was clear that even the most conservative and outspokenly anti-Commu- 
nist of them came to testify in favor of the AEC’s original policy of making 
scientific ability the only criterion for granting research fellowships in non- 
secret fields. But the witnesses wavered when they were confronted with 
almost unanimous congressional indignation (shared by many legislators 
with liberal reputations, such as Senators O’Mahoney and Saltonstall) over 
the award of one such fellowship to an active member of the Communist Party, 
Mr. Freistadt, and with the superficial logic of the argument: “Government 
funds should not be used to train the enemies of the state in nuclear science.” 
The President of the National Academy suggested as a “compromise” that 
the selection of candidates by the National Research Council be based on 
ability alone, but that the subsequent granting of fellowships by the AEC 


161 








be made conditional on the signing of an oath of allegiance 
and a non-Communist affidavit. Under the pressure of 
attack, the Atomic Energy Commission accepted this sug- 
gestion. However, this failed to satisfy the critics. They 
pointed out—rightfully—that oaths and affidavits are use- 
less in weeding out the really “subversive” elements. Sen- 
ator O’Mahoney, Chairman of the Senate Appropriations 
Committee, expressed his intention of making a full FBI 
investigation of all applicants the pre-condition for granting 
fellowship funds to the AEC. 


T IS an unpopular and ungrateful task to defend the 

rights of Communists to enjoy the privileges of a dem- 
ocratic society. Being themselves fundamentally opposed 
to tolerance, nondiscrimination, and independence of sci- 
ence and education from political dogma, Communists 
have no moral justification for claiming these rights for 
themselves. If these freedoms still exist, it is only because 
of their own failure to date to destroy them. This does 
not mean, however, that non-Communists, who genuinely 
believe in a free society, have no right—or for that matter, 
no duty—to insist that freedom of thought, teaching, and 
research, and equality in educational opportunity, must 
be accorded to all citizens, including those harboring “sub- 
versive” convictions. 


In times of war, or danger to national security, con- 
stitutional rights of citizens, even in the freest country, 
may have to be restricted or suspended. 
quixotic to insist that these freedoms cannot be temporarily 
curtailed when this is needed to preserve them for the 
future. 
It can be lost by victory of a totalitarian power; it can 
also be lost by waning belief in its inherent strength, by 
giving it up too willingly and too easily, to satisfy fear, 
hysteria, and other political passions. The way to keep 
freedom is not to relinquish it except when the need for 
this sacrifice is limited, concrete, and compelling. This 
may be the case under the present conditions, in the clear- 


It would be 


But freedom can be lost in more than one way. 


ance regulations protecting the atomic energy laboratories. 
It is assuredly not the case in the discrimination against 
Communists or fellow-travellers in the college faculties, 
or in research training, whether at private or at govern- 
ment expense. In these fields, political passions, whether 
they arise from reactionary prejudice, or from genuine 
concern for the future of free society endangered by Com- 
munism, should not be permitted to take precedence over 
the fundamental principle of freedom of thought. It is 
difficult to see how this principle can be preserved if the 
judgment as to whether an individual should be assisted 
in his education, permitted to teach in a college, or to 
pursue nonsecret research, does not remain founded en- 
tirely on his demonstrated ability to learn, to teach, or 
to explore in the field he has chosen. Only if a teacher of 
social science uses his classes for Communist (or other) 
propaganda, instead of objective presentation of facts, or 
if a teacher of genetics feeds his students the ideology of 
the “new Soviet biology” while concealing from them the 
facts and theories of scientific genetics, does the question 
of his fitness as a teacher legitimately arise. 


We live in a period in which a series of world-wide 
wars, the progress of military technology, and the emer- 
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gence of a variety of totalitarian political systems, part- 
ly forces and partly induces even those nations which 
have created and long maintained the standards of free. 
dom and equality, to accept discriminatory police-state 
procedures which would have appeared revolting to them 
only a generation ago. If the arms race is to continue, 
many more such concessions will have te be countenanced 
in the years to come. It is vitally important that public 
opinion and political leadership do not learn to take these 
concessions lightly; in fact, do not begin to like them, 
because they make the job of ruling the country and con- 
founding inconvenient opposition so much easier. When- 
ever political or individual rights are curtailed—even 
if these be the rights of the enemies of democracy—the 
question may be asked: Is this restriction compellingly 
necessary for the security of the nation? If not, the 
principles of freedom must prevail! over political expediency. 


In the particular case of educational grants to science 
students, many other considerations enter: the natural 
radicalism of inquiring youth, which is attracted by new 
ideas in both science and politics—a radicalism which 
usually gives place to more mature discrimination in later 
years; the shortage of good material for top scientific 
achievement; the advantages to science and to the nation 
as a whole, from a new scientific discovery, whether made 
by a democrat, Fascist, or Communist; the fact that social 
or racial discrimination often drives intelligent youth 
into a revolutionary camp, and may keep it there in the 
later years, if it is followed by discrimination against 
political radicalism in the lecture theater and laboratory— 
all these points have been eloquently presented to the 
Joint Congressional Committee on Atomic Energy in the 
testimonies, excerpts from which are printed elsewhere 
in this issue. 


In vain: The political hysteria aroused by a combination 
of the words “Communist” and “atomic energy” has forced 
the AEC and the National Research Council into a first 
retreat. The fight for the preservation of independence and 
integrity of American education and scientific research 
in the field of science will not be avoided by this “com- 
promise.” Since the rights of Communists or Communist 
sympathizers are involved, it will be an unpopular issue; 
but it is one on which scientists and educators must make 
a stand. 


HE attack on the AEC, which has begun with the 

“revelation” of the Freistadt fellowship, has been ex- 
panded by Senator Hickenlooper into a general accusation 
of “mismanagement” and a request for resignation of 
Mr. Lilienthal. This accusation has been answered by 
Mr. Lilienthal with a request for a full-dress investigation 
of the AEC activities. Unless the hearings reveal short- 
comings much more significant than the incidents which 
have led to the attack—the fellowship policy, and the 
shortage of a small amount of enriched uranium at the 
inventory of the Argonne National Laboratory in Chicago 
—Senator Hickenlooper and his supporters may find them- 
selves guilty of inflicting grievous damage to the nation’s 
atomic energy program for reasons of political parti- 
sanship. However, since hearings are now in progress, 
we must postpone judgment until they are completed. 

—E. R. 
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A LETTER TO SENATOR MCMAHON 


J. Robert Oppenheimer 


This letter from one of America’s 
most distinguished scientists to the 
Chairman of the Joint Congressional 
Committee on Atomic Energy, was in- 
troduced at the Committee hearings on 
the AEC fellowship program on May 17. 


Deak SENATOR MCMAHON: 
From the press, and directly from the 


Atomic Energy Commission, I have 
learned of the recent discussions 


about the Commission’s fellowship pro- 
gram, which raise the question of 
whether candidates for fellowships sup- 
ported by funds from the Commission 
should or should not be subject to in- 
vestigation and clearance procedures. 
It seems to me that this question, and 
the implications of the decisions here 
taken with regard to the Federal sup- 
port of science and education generally, 
are closely related to many of the great 
issues on which you have taken so con- 
structive and farseeing a position. I 
am writing to you in the hope that in 
one way or another it may prove help- 
ful to you to have an expression of my 
views. The question at issue clearly 
does not present some of the grave and 
often tragic aspects that the mainte- 
nance of security on secret technical 
work has brought so prominently to the 
forefront. For this reason, I have come 
to believe that we can and should deal 
with it unequivocally. 


1. The present situation, as I under- 
stand it, is this: The Atomic Energy 
Commission has advanced funds to the 
National Research Council, and has 
asked the National Research Council to 
use these for the granting of fellow- 
ships. In making this request, the Com- 
mission has asked the Council to pur- 
sue its traditional methods of selecting 
fellows. In this selection, considerations 
of scientific and intellectual competence 
play a decisive part. Considerations of 
character are not excluded; but, in the 
past, no effort has been made by the 
National Research Council to determine 
the political views, sympathies, or as- 
sociations of candidates. My under- 
standing is that the Commission has 
accepted this procedure and has en- 
dorsed it. With the basic wisdom of 
this decision, I fully agree. 


2. In considering the issue, we need 
first to ask ourselves what effects we 
can anticipate if, from time to time, 
young men and women who are Com- 


munists, or who have Communistic sym- 
pathies or associations, are in fact 
granted fellowships. The fellowships 
are, of course, in fields where no access 
to restricted data will be needed or 
granted; and there can be no question 
of any jeopardy to security. What is 
more, there is no direct commitment, 
and no implication, that recipients of 
the fellowships will later be engaged in 
secret work. The Commission does not 
require this, nor do the research fel- 
lows. As a matter of fact, only a small 
fraction of the scientists of the coun- 
try can or should be engaged in such 
secret work. The Scientific Panel of 
the Secretary of War’s Interim Com- 
mittee at one time estimated that even 
in the fields of the greatest relevance, 
not more than 15 per cent of our scien- 


tists would be associated with the 
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atomic energy programs; and of these, 
of course, many will be concerned with 
their nonclassified aspects. The actual 
practices of the Commission bear out 
these predictions. Thus one must ask 
the question of whether it is a proper 
charge upon the Federal Government, 
and upon the Atomic Energy Commis- 
sion in particular, to support the train- 
ing and research of men who will not 
be directly involved in the work of the 
Commission. It is the Commission’s 
opinion, and this is an opinion fully 
shared by the General Advisory Com- 
mittee, that the answer to this ques- 
tion is in the affirmative. For basic 
work in science, in aspects which are 
not and may not be under the direct 
control of any one Federal agency, is, 
nevertheless, a major source of our sci- 
entific progress, of invention, discovery, 
and technical leadership. 

There are many examples of discov- 
eries basic to the present work of the 
Atomic Energy Commission which were 
in fact made by Communists or Com- 
munist sympathizers. Of these many 
examples, we may cite a famous one: 
The major—one might almost say the 
only—present peaceful application of 
atomic energy rests on the preparation 
and use of artificial radioactive materi- 
als, which were discovered by Joliot, 
who is a Communist, and by his wife, 
who is a Communist sympathizer. It 
would be folly to suppose that the 
United States would be the stronger, 
or our science and industry the more 
vigorous, if this discovery had not been 
made. It would be contrary to all ex- 
perience to suppose that only those who 
throughout their lives have held con- 
formist political views would make the 
great discoveries in the future. The peo- 
ple and the Government of the United 
States have a stake in scientific discov- 
ery and invention; and it is for this 
stake, rather than as an act of benevo- 
lence toward the recipients of the 
grants-in-aid, that one must look for 
justification for 
program at all. 


having a fellowship 

3. The argument given above would 
seem to me a cogent ground for main- 
taining the Commission’s policy, even 
if the determination of loyalty and re- 
liability could be made by the most 
straightforward and satisfactory meth- 
ods. As you well know, the actual pro- 
cedures which have been employed, and 
which perhaps must be employed, in 
order to establish the loyalty of an ap- 
plicant, are far from simple and far 
from satisfactory. They involve secret, 
investigative programs which make dif- 
ficult the evaluation and criticism of 

(Continued on page 178) 
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WASHINGTON NOTES: AEC UNDER FIRE 


Anne Wilson Marks 


In this article, Mrs. Marks, Washington correspondent for the 
Bulletin, summarizes the events in Washington which began with 
the discovery that an avowed Communist had been awarded an 
AEC fellowship and ended with the demand for a full-scale 
investigation into the work of the Commission. 


May 30, 1949 

P ON Capitol Hill this month, a 
U couple of congressmen put the 
kettle on to boil. And within two 
short weeks the Atomic Energy Com- 
mission was up to its neck in the soup, 
a full dress congressiona! investigation. 


The incident which precipitated the 
controversy took place on May 12, when 
Representative Cole, of New York, one 
of the ranking Republicans on the Joint 
Committee on Atomic Energy, intro- 
duced into the Congressional Record 
the script of a radio broadcast by Ful- 
ton Lewis, Jr., who has been taking pot 
shots at the AEC for some months. The 
substance of it was that Hans Frei- 
stadt, a naturalized citizen and a Com- 
munist, was studying at the University 
of North Carolina under an Atomic En- 
ergy Commission fellowship. That same 
day, on the Senate side, Clyde Hoey, of 
North Carolina revealed the same in- 
formation, saying he had heard about 
Mr. Freistadt from an _ unidentified 
student at the University. 


Senator Hoey demanded that the 
Joint Committee look into the matter 
iramediately. 


As it happened, confirmation hear- 
ings were then being held on the nom- 
ination of Professor H. D. Smyth to 
the Atomic Energy Commission. Sena- 
tor Hickenlooper questioned the witness 
closely about his views on Commission 
security procedures generally, and the 
fellowship program specifically. Surely, 
said the ex-Chairman of the Joint Com- 
mittee, the weeding out of a small 
minority who could not be cleared for 
access to restricted data anyway would 
not hurt the program. Professor Smyth 
replied with a question: “What would 
you feel about similar fellowships, set 
up, let’s say, by a National Science 
Foundation, where the individuals 
would also be supported by public 
funds?” Senator Hickenlooper said he 
would feel the same way. 


Because of the immediate and intense 
public interest in the Freistadt inci- 
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dent, Senator McMahon announced that 
he would put aside the confirmation 
hearings for the moment in order that 
the committee might look into the mat- 
ter of Communists holding fellowships. 


In the days that followed the incident 
snowballed. On Monday, May 16, Mr. 
Lilienthal appeared before the Joint 
Committee and vigorously defended the 
Commission’s policy of not inquiring 
into the political affiliations of those 
working in the fellowship program. 
Dr. A. N. Richards, President of the 
National Academy, appeared with him. 
On Tuesday, Dr. D. W. Bronk, Chair- 
man of the National Research Council, 
which is directly responsible for admin- 
istering the fellowships, appeared. Dr. 
Alan Gregg, Chairman of the AEC’s 
advisory committee on Biology and 
Medicine, testified at his own request.’ 


It was at this point that the story 
of the lost uranium broke. The morning 
editions of the New York Daily News 
for Wednesday, May 18, reported in 
scare headlines: ATOM BOMB URA- 
NIUM VANISHES! 


At ten A.M. that morning Hans 
Freistadt appeared before the Joint 
Committee. By this time atomic energy 
was front page news and the committee 
rooms were crowded with spectators. 
In the afternoon the committee went 
into executive session to consider the 
matter of the missing uranium. 


Adding to the confusion caused by 
the dual sensations, a conflict of juris- 
diction developed between the Joint 
Committee and a Senate appropriations 
subcommittee, which was inquiring into 
the fellowship matter in connection 
with review of the AEC’s annual budget 
request. On May 19th and 20th both 
committees heard substantially the 
same witnesses on the same subjects. 
The AEC was faced, on the one hand, 
with an irate Joint Committee, and, on 
the other, with an imperilled budget 

1 At the mecting of May 17, the letter from Dr. 


Robert Oppenheimer, published on p. 163 of this 
issue, was read aloud to the Committee. 
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and the possibility of an appropriation 
“rider” requiring full FBI investiga- 
tions of all fellowship applicants. 


The AEC, perhaps miscalculating the 
extent of the security hysteria in Con- 
gress, tried to handle the affair of the 
lost U-235 in a calm and judicious man- 
ner, and was immediately accused of 
“nonchalance.” By the end of the week, 
the Commission found itself in a hope- 
less muddle of confusion. 


The first casualty was the AEC pol- 
icy on fellowships. Mr. Lilienthal was 
forced to accept a compromise. In his 
original appearance before the Joint 
Committee in defense of the program, 
he seems to have assumed that he was 
voicing not only the policy and convic- 
tion of the Commission, but that of the 
National Academy of Sciences, the Na- 
tional Research Council, and students 
and educators as well. In his prepared 
statement to the committee he said: 


“We see no easy solution. If we can’t 
rely on the judgment of a private, non- 
governmental agency, the National Re- 
search Council, to select these fellows 
on the basis of ability and of their in- 
dications of great promise in the fu- 
ture, and without consideration of the 
political and economic views of such 
potential fellows, we fear it would in- 
vite the danger of the Federal Govern- 
ment itself tying strings related to 
political and economic views and opin- 
ions, to educational funds.” 


But when Dr. Richards followed Mr. 
Lilienthal to the witness chair, he tes- 
tified that he thought the fellowship 
award to Freistadt was a mistake, and 
that while he was opposed to FBI in- 
vestigation of fellows not having ac- 
cess to secret work, he was now sug- 
gesting to the Commission that after 
an award was made the recipient should 
be required to sign a loyalty oath. What 
Dr. Bronk had to say added up to sub- 
stantially the same thing, which just 
about settled it. 


By the time Dr. Smyth was recalled 
for his confirmation hearings, he was 
looking at a lost cause. Gordon Dean, 
the other nominee to the Commission, 
appeared also, and both agreed that it 
would be wise to provide some kind of 
safeguards to minimize the risk of se- 
lecting a Communist for a fellowship. 
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Senator McMahon certainly couldn’t 
have been expected to climb out on a 
limb which had already been sawed off ; 
he told the Senate that it was “the 
opinion of the Joint Committee” that 
public funds should not be used to edu- 
cate members of the Communist Party. 


ENATOR O’Mahoney, chairman of 
S the appropriations subcommittee, 
voiced the obviously unanimous senti- 
ments of both committees: 

“There is a confusion of issues here. 
It is not a question of whether an in- 
dividual may attend a school or speak 
freely. The issue is whether the Atomic 
Energy Commission shall use public 
funds to educate persons who are mem- 
bers of an organization pledged to 
overthrow the government.” 

Lilienthal was forced to concede the 
point. He told the subcommittee that 
the Commission would henceforth re- 
quire a loyalty oath and a non-Com- 
munist affidavit from all students par- 
ticipating in the program. Important 
sectors of the press, conservative and 
progressive alike, discerned serious 
dangers in the compromise—“dangers 
involved in the establishment of Fed- 
eral qualifications for access to educa- 
tion.” But if any member of Congress 
thought the problem confronting the 
AEC was any more complicated than 
Senator O’Mahoney had said, he was 
careful to keep his thoughts to himself. 
And at this stage, with a few excep- 
tions like Gregg and Oppenheimer, the 
scientific community appeared ready to 
accept the compromise. 

But Lilienthal’s concession did noth- 
ing towards easing the tension. On the 
contrary, it served only to step up the 
attacks. Mr. Arthur Krock of the New 
York Times used the occasion to strike 
at the Commission on a new front, re- 
ferring to evidence of “muzzy-minded- 
ness and deliberate evasion” in the ad- 
ministration of the law, internal dis- 
sension within the Commission (espe- 
cially over the foreign distribution of 
radio-isotopes), and “private reports 
... of shipments of fissionable material 
to foreign areas which are under in- 
fluences dangerous to this country.” 
Senator Vandenberg is reported to have 
said that while Lilienthal was an able 
administrator, “these security phases 
are paramount.” 


Then on Sunday, May 22, Senator 
Hickenlooper made public an open let- 
ter to the President demanding the res- 
ignation of David Lilienthal.” He 
charged “incredible mismanagement,” 
“misplaced emphasis,” and “maladmin- 
istration.” 


RIGHT and early Monday morning 

the Joint Committee went back to 
hearings, and the excitement started 
into its second week. In the morning 
the Committee listened to Dr. Zinn’s 
account of the uranium loss, and in the 
afternoon to Dr. Edelman’s denial that 
he was another Communist fellow, as 
charged by Senator Hickenlooper. Mc- 
Mahon announced that the Committee 
would hire an outside consultant to 
try and hunt up the missing material; 
Edelman went over to the appropria- 
tions subcommittee with his story. That 
body not only heard him, but also held 
an executive session to hear Commis- 
sioner Strauss describe his disagree- 
ment with the majority of the Commis- 
sion—long a matter of open gossip—on 
the foreign distribution of radioiso- 
topes. 


But the AEC’s situation was no long- 
er a series of unrelated incidents to be 
pecked at piecemeal by angry congres- 
sional committeemen. With Senator 
Hickenlooper’s week end attack on the 
AEC Chairman, the battle had entered 
an entirely new phase. The difficulties 
of the Commission were now so mani- 
fest that it became fair game for every 
legislator on the Hill with a pet interest 
in some aspect of the atomic energy 
enterprise. The Lilienthal-haters saw 
new and beautiful possibilities of dis- 
crediting him; Senator Wherry even 
stated that his removal might be made 
a matter of Republican policy. The 
press galleries buzzed with speculation 
about whether the whole affair was a 
gigantic plot. The Montana delegation, 
which had been trying to get the Com- 
mission to change its decision on the 
Idaho reactor site in favor of Fort 
Peck, howled for a further investiga- 
tion of that issue. Advocates of military 
control began drafting legislation to 
turn atomic energy back to the military, 
and Senator Cain prepared a bill to 
abolish the present Commission and set 
up a new one consisting of the four 
Secretaries of the National Defense 
Establishment, the three Chiefs of 
Staff, and one scientist. There were 
hints of malcontents within the Com- 
mission and among ex-employees. 


ONGRESS had a bad case of jit- 

ters. The best measure of how bad, 
was the behavior of Lilienthal’s usually 
staunch friends and supporters in the 
Capitol. Either they remained silent or 
made only the most cautious and guard- 
ed statements in his behalf. His stock, 
and that of the Commission, was at a 


2 P. 182 of this issue. 
*P. 183 of this issue. 


new low, and the seriousness of the sit- 
uation was at last unmistakably clear. 

Fortunately, the press had a much 
clearer view of affairs than most Con- 
gressmen. On May 24th, three of the 
leading newspapers in the country car- 
ried editorials—startlingly similar in 
content—which went to the heart of the 
matter. 

“Mr. Hickenlooper,” said the Wash- 
ington Post, was “merely restating an 
old grudge” against Mr. Lilienthal. But 
in one aspect his “fulminations reflect 
a healthy suspicion.” Congress “suffers 
from the same frustrations as other 
Americans in trying to appraise the 
Atomic Energy Commission,” it went 
on. “There are no objective criteria by 
which to judge its work; and the spot- 
light of publicity and public criticism, 
which keeps tabs on other agencies, is 
absent here.” But, as the N. Y. Herald 
Tribune emphasized, “the more that ‘se- 
curity’ is insisted upon, and its main- 
tenance investigated, the fewer facts 
there will ever be on which the public 
may form a valid opinion of the Atomic 
Energy Commission’s stewardship.” 
The Times insisted that no congression- 
al inquiry of specific incidents would be 
complete or candid unless it looked into 
the broad question of how well or how 
poorly the Atomic Energy Commission 
had done its work as a whole. 


HE next day Chairman Lilienthal, 

in a formal communication to Sen- 
ator McMahon,* demanded a full inves- 
tigation of the entire Atomic Energy 
Commission stewardship. Senator Mc- 
Mahon made the letter public and an- 
nounced that his committee would start 
open hearings immediately. 

Twelve members of the Joint Com- 
mittee—an almost unprecedented num- 
ber—showed up for the first hearing in 
the investigation. The Caucus Room of 
the Senate Office Building was jammed 
with press and spectators. Mr. Lilien- 
thal, as the first witness, stated the is- 
sues clearly. The big question, he point- 
ed out, is how “American self-govern- 
ment can function despite the need for 
secrecy.” His testimony consisted of 
precise and detailed suggestions as to 
the procedure by which a full investi- 
gation could be made, for the most part 
in open hearings, without impairing 
security and in a manner calculated to 
give the Congress and the public a 
basis for judging the Commission’s 
work. 





He asserted that a full accounting 
could be made “to the country without 
the revelation of any secret informa- 
tion.” He suggested that it could be 

(Continued on page 181) 
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THE FELLOWSHIP PROGRAM: 


TESTIMONY BEFORE THE JOINT COMMITTEE 


A chronological account of the proceedings, extracts from which 
appear below, has been given by Mrs. Marks in the preceding ar- 
ticle. The following testimony was given before the Joint Congres- 
sional Committee on Atomic Energy, on May 16 and 17. Mr. Lilien- 
thal's evidence is followed by that of three educators. Dr. A. New- 
ton Richards is President of the National Academy of Sciences. 
Dr. Detlev W. Bronk, President of Johns Hopkins, is Chairman of 
the National Research Council (the body which administered the 
fellowship program under contract with the AEC, and an agency 
of the National Academy of Sciences). Dr. Alan Gregg is head of 
the Advisory Committee on Biology and Medicine of the AEC 
and Director for Medical Science of the Rockefeller Foundation. 


BACKGROUND OF THE 
CONTROVERSY 


Nearly a year ago, Senator Hicken- 
looper, then Chairman of the Joint 
Committee, asked for and received a 
statement of the views of the Atomic 
Energy Commission on loyalty clear- 
ance for fellowship candidates. The 
correspondence between the Senator and 
the Commission, together with a letter 
on this subject written by the Chair- 
man of the National Research Council, 
follows: 


July 30, 1948 
Mr. David E. Lilienthal, Chairman 
Atomic Energy Commission 


The fellowship program of the Atom- 
ic Energy Commission has been re- 
viewed by various members of the Joint 
Committee. The question has arisen as 
to the nature of the investigation, if 
any, which is performed on the charac- 
ter, loyalty, and associations of these 
individuals prior to the awarding of 
such fellowships. 

Unless an investigation is performed, 
is it conceivable that we may someday 
find ourselves in the position of having, 
with government money, subsidized the 
education of a potential subversive who 
is not eligible for employment on the 
atomic energy program? 

The Joint Committee will appreciate 
a statement of the views of the Atomic 
Energy Commission on this subject. 


B. B. HICKENLOOPER 


August 24, 1948 
Hon. Bourke B. Hickenlooper 
Chairman, Joint Committee on Atomic 
Energy 


This matter-has been under continu- 
ous review by the Commission and its 
staff. We had hoped at this time to be 
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able to furnish you with a complete re- 
port, but now find that the Commission 
will not be in a position to discuss it 
again until its next regular meeting 
which is now scheduled for early in 
September. At that time we shall give 
you a full statement of our views. 


SUMNER T. PIKE 


October 11, 1948 
Hon. B. B. Hickenlooper 
Chairman, Joint Committee on Atomic 
Energy 


You will recall that we wrote you on 
August 24 and advised you that we 
were working on a statement of our 
views for submission to the Joint Com- 
mittee. 

As you know, the National Research 
Council was selected for administration 
of the fellowship programs in view of 
its long and distinguished record in 
such work. 

In order to assure the selection of 
well-qualified fellows, the National Re- 
search Council has established fellow- 
ship boards. 

These boards were chosen by the Na- 
tional Research Council particularly 
with a view to their ability to evaluate 
the scientific promise and moral charac- 
ter of prospective fellows. In consider- 
ing applications, the fellowship boards 
have before them confidential reports 
on the candidate which are received 
from men of proved scientific ability, 
who are familiar with the candidate, 
and in whom the fellowship boards have 
confidence. In the deliberations of the 
fellowship boards, we understand that 
careful consideration is given to the 
question of character. 

Before any fellow is given access to 
restricted data or permitted to work on 
a Commission project where security 








48%, 
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clearance is normally required, the 
usual AEC security clearance must be 
obtained. 

On the other hand, if the fellow does 
not have access to restricted data or 
does not work on a Commission project 
where security clearance is normally 
required, it is our policy that security 
clearance need not then be obtained. 
Some of the reasons underlying this 
policy are enumerated below. 





a) The Commission has confidence in 
the methods of selection followed by 
the National Research Council, which 
are in line with the experience accumu- 
lated by the Council over the last twen- 
ty-five years in handling National Re- 
search Council fellowships. 


b) To a large extent the work to be 
done under the fellowships will not in- 
volve access to restricted data, and the 
fellows will receive training in fields 
which are and will remain proper fields 
for unclassified work in which security 
clearance will not be necessary. 


c) The requirement for full back- 
ground investigation and_ security 
clearance would place a heavy admin- 
istrative burden on the fellowship pro- 
gram, and such a requirement appears 
inadvisable except where it will genu- 
inely serve the interests of security. 


Attached for your information is a 
letter dated July 27, from NRC setting 
forth their views in this regard. In 
your July 380 letter you _ pointed 
out that unless an investigation is per- 
formed at the outset, it is conceivable 
that a person may receive a fellowship 
award who would not be eligible for 
employment in the atomic energy pro- 
gram. We have considered this care- 
fully and have decided that the in- 
terests of the fellowship program as a 
whole will best be served by the policy 
we have outlined. It is our firm convic- 
tion that by pursuing this policy we 
will obtain more qualified fellows and 
achieve fuller cooperation from the sci- 
entific community of this country than 
would be the case if we adopted the 
principle of requiring security clear- 
ances at a time when it is contemplated 
that fellows will not have access to 
restricted data. 


One applicant in the field of medical 
research, who was selected by the post- 
doctoral fellowship board as having 
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outstanding ability and awarded a fel- 
lowship, had applied to work in the 
Berkeley Laboratory of the University 
of California, where he would come in 
contact with restricted data. A security 
check developed that derogatory infor- 
mation existed. In this case, arrange- 
ments have been made for the individ- 
ual to carry on his fellowship work at 
a hospital where it is believed that no 
possible questions of security would be 
involved. 

It is the Commission’s view that the 
selection procedures outlined in this 
letter are procedures well adapted to 
furthering the needs of the atomic en- 
ergy program, and that they should 
continue to be followed, subject to such 
modifications as may be desirable in 
the light of further experience. 

Davip E. LILIENTHAL, Chairman 
U. S. Atomic Energy Commission 


July 27, 1948 


Mr. Carroll Wilson, General Manager 
Atomic Energy Commission 

The fellowship boards of the Nation- 
al Research Council, which have as- 
sumed a large measure of responsibility 
for the Atomic Energy Commission- 
National Research Council Fellowship 
programs, have completed their initial 
selections of candidates. On the basis 
of this experience, one important prob- 
lem has emerged concerning which we 
would be glad to have your advice and 
ruling: the policy of the Atomic Ener- 
gy Commission regarding security 
clearance of fellows: 

On the basis of my attendance at the 
meetings of the five fellowship boards, 
I would say that it is the general, and 
probably the unanimous hope of the 
members of the boards that a man 
should not be barred from participation 
in the fellowship program because he 
cannot be cleared. It is recognized that 
access to certain information which 
might be desired during the course of 
some fellow’s work would require clear- 
ance, but it is felt that serious obstacles 
would be encountered with unfortunate 
consequences if the mere participation 
in academic study and research under 
these fellowships were made condition- 
al upon security clearance. 

The members of the boards realize 
that inability to be cleared might dis- 
qualify a fellow for subsequent employ- 
ment by the Atomic Energy Commis- 
sion. However, they have expressed the 
thought that the training of such an 
individual would add to our pool of sci- 
entific personnel from which the Atomic 
Energy Commission will draw, that is 
to say, a rare individual who was 


trained under an Atomic Energy Com- 
mission fellowship but who could not 
for some unforeseen reason be cleared, 
would be available for scientific work 
under some other agency or private in- 
stitutions or organizations not requir- 
ing clearance and would thus free 

another man for AEC employment. 

DETLEV W. BroNK, Chairman 
National Research Council 


January 12, 1949 


Mr. David E. Lilienthal, Chairman 
U. S. Atomic Energy Commission 


By letters dated August 24 and Octo- 
ber 11, 1948, the Joint Committee has 
been informed of the policy decision by 
the Commission not to require investiga- 
tions as to the character, loyalty, and 
associations of applicants prior to the 
granting of a fellowship. 

In the interim period between the 
establishment of the fellowship pro- 
gram and the setting up of this policy 
by the Commission, I am informed by 
the staff of the Joint Committee that 
some fellowship applicants were inves- 
tigated. Since the records of these in- 
vestigations are, of course, included 
in the Commission files, it would be 
presumptuous of me to call your atten- 
tion in detail to the substantial derog- 
atory information which has been dis- 
closed upon some of the candidates who 
were subsequently authorized to receive 
government stipends. A situation now 
exists where public funds are being ex- 
pended for the education and training 
of a specialist in the nuclear field who 
is potentially subversive and whose rec- 
ord surely precludes his utilization on 
any restricted phase of our atomic en- 
ergy program. 

There are other cases where the in- 
vestigations revealed Communist mem- 
bership or long association with poten- 
tial subversive organizations to such 
a degree as to cast reasonable doubt 
and strong suspicion upon their desira- 
bility. 

I realize that the decision not to re- 
quire prior investigations as to the 
character, loyalty, and associations of 
these fellows is an administrative deci- 
sion of the Atomic Energy Commission, 
but I must reiterate that in my personal 
opinion, when the facts are known, the 
expenditure of government funds for 
the education of a Communist is in- 
defensible and could easily subject our 
atomic energy program to justified crit- 
icism. 

This is a matter which I intend to 
call to the attention of the Joint Com- 
mittee at its first session. 

B. B. HICKENLOOPER, Chairman 
Joint Committee on Atomic Energy 


THE TESTIMONY 
Mr. Lilienthal's Statement 


Mr. LILIENTHAL: I would like to 
make a brief statement of the back- 
ground of the fellowship program and 
its purposes, and I should like to em- 
phasize first of all that this program 
does not relate to the secret side of 
atomic energy development; that these 
fellows have nothing to do with atom 
bombs; that the purpose of the fellow- 
ship program is to uncover and to de- 
velop great and rare talents for an 
urgent need in the fundamental scien- 
ces, to increase the knowledge of this 
country in the fundamental sciences, 
and to emphasize that the Commission, 
being reluctant that the Federal Gov- 
ernment should directly intervene in 
educational efforts in this country, has 
adopted the expedient of asking the 
National Research Council, a private 
organization with a distinguished mem- 
bership to administer this fellowship 
program and to select the fellows, to 
make the awards. 


In January of 1948, the Atomic En- 
ergy Commission established a fellow- 
ship program providing stipends for 
graduate students for study and re- 
search at universities in biology and 
medicine and the physical sciences. The 
program was established in compliance 
with responsibilities assigned the Com- 
mission by the Atomic Energy Act. 


The work carried on under the fel- 
lowship program is overwhelmingly 
concerned with nonsecret areas of re- 
search in the fields of biology and medi- 
cine and in the physical sciences. In 
the absence of a special agency such 
as the proposed National Science Foun- 
dation, the Commission undertook the 
Fellowship Program in an effort to as- 
sist in enlarging the reservoir of 
trained scientific personnel in selected 
areas. 


It is expected that some of the scien- 
tists trained through the fellowship 
program may be utilized in the national 
atomic energy program, although no 
commitments as to employment are 
made at the time of the fellowship 
award. Many of the fellows, however, 
will continue in nonsecret work outside 
the Commission’s program where they 
will make substantial contributions to 
scientific progress. 


For the administration of the pro- 
gram, the Commission turned to the 
most experienced agency for the de- 
velopment of scientific talent, the Na- 
tional Research Council. There is, we 


167 








believe, no other group so well qualified 
and experienced to select and develop 
young scientists of unusual ability and 
promise. 


The Commission gave long and care- 
ful consideration to the question of re- 
quiring investigation and_ security 
clearance of fellows engaged in non- 
secret work comparable to or parallel 
to that kind of investigation which the 
law requires and which is carried out 
in the case of those who have access to 
restricted data. The views of the Com- 
mission on this question were transmit- 
ted to the Joint Committee under date 
of October 11, 1948. 


It was the opinion of the National 
Research Council that the extension of 
the investigative process to nonsecret 
study and research would seriously 
threaten the interests of the fellowship 
program as a whole and therefore of 
scientific progress. More than that, the 
introduction of security procedures in- 
to nonsecret fields, it was feared, would 
establish a precedent of grave and far- 
reaching consequence to our scientific 
and educational system. 


The nonsecret research and training 
work in science carried on under this 
fellowship program is but a small part 
of the education and research now 
financed wholly or in part with Federal 
funds. Every educational institution in 
the country, and thousands of students 
and teachers, are concerned in educa- 
tion under the GI Bill of Rights, in 
nonsecret research financed by funds 
from the agencies of Government, in- 
cluding the National Military Estab- 
lishment. 


The proposed National Science Foun- 
dation, and the proposed program for 
$300 million annually in educational aid 
to the states, would greatly widen the 
range of influence of Federal funds, and 
therefore increases the potentialities of 
an error in the decision in this matter. 


There would appear to be no question 
of national security at issue here. The 
sole question, it seems to us, is how 
best to operate a fellowship program so 
as to advance the scientific assets of 
the country. As I have indicated, it 
was the conviction and experience of 
the best qualified people in the coun- 
try we could find, a conviction with 
which we agree, that the nation will 
get the most return from its investment 
by adhering to the procedures for the 
development of scientific talent tested 
in the past, and not by adding to these, 
investigations of students engaged in 
nonsecret studies. 


The National Research Council and 
our staff are anxious to find an answer 
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that will not run counter to the firmly 
held views of the scientific community 
upon which this program and other 
programs depend; and, at the same 
time, to take care not to run counter 
to those deeply held feelings that al- 
most all people have about the payment 
of public funds to those people who 
avow, or are discovered to have, views 
completely antagonistic to those held 
by this Government and the Constitu- 
tion. 


We see no easy solution. If we can’t 
rely on the judgment of a private, non- 
governmental agency, the National Re- 
search Council, to select these fellows 
on the basis of ability and of their in- 
dications of great promise in the fu- 
ture, and without the consideration of 
the political and economic views of such 
potential fellows, we fear it would in- 
vite the danger of the Federal Govern- 
ment itself tying strings related to po- 
litical and economic views and opin- 
ions, to educational funds. On the other 
side, there are the obvious objections 
involved in some of these particular 
cases, in which it is proposed on the 
part of the National Research Council 
to award fellowships to individuals 
who have views that at this stage in 
their lives certainly are completely con- 
trary to the views of most of us, and 
the purposes of this Government. 


Dr. A. N. Richards’ Testimony 


Dr. RicHARDS: The question as I un- 
derstand it is: Shall the young men and 
women who have been selected by the 
National Research Council to receive 
fellowships in the nonsecret study and 
research supported by Atomic Energy 
Commission funds be subjected to in- 
vestigation as to their political beliefs 
or affiliations — specifically their atti- 
tude toward Communism? 


Security considerations are not in- 
volved. Any AEC fellow, who is to be 
placed in an institution in which he 
would have contact with or access to 
secret data, must be investigated and 
obtain formal, official clearance. The 
official announcement of the fellowships 
contains the statement that the “re- 
search to be pursued by a Fellow should 
preferably be conducted with a problem 
which will permit unrestricted publica- 
tion of results.” 


As I understand it, the primary pur- 
pose of the Atomic Energy Commission 
in financing fellowships is to recruit 
into new and fertile areas of investiga- 
tion in the physical, medical, biological, 
agricultural sciences which have been 
opened up by developments in nuclear 





physics, young men and women of un- 
usual ability and promise in large num- 
bers. It is not the sole purpose to train 
young scientists to go to work in the 
Government -financed atomic energy 
programs, though it is expected that 
some will go into this program. 


My approach to the question is in- 
fluenced by the fact that the greater 
part of my life has been spent in teach- 
ing and research; and by the knowledge 
which I have thus acquired of the char- 
acter and qualities of mind of just such 
young people as those who have been 
and will be selected for Atomic Energy 
Commission fellowship awards. 


Understand that the very small frac- 
tion of our population who are eligible 
for these fellowships is made up of un- 
usual individuals. Their mental qualifi- 
cations have been found to be excep- 
tionally high; commendatory referen- 
ces have been obtained from their pro- 
fessors with whom they have worked; 
they have become enamoured of science 
and are preparing to devote their lives 
to it. Their devotion to science implies 
curiosity, love of nature and desire to 
understand her laws, sincerity, honesty, 
and devotion to truth. It implies eager- 
ness to explore new fields, to learn 
something which no one else at the time 
knows and to contribute such knowl- 
edge as they may gain to the common 
pool. 


Suppose there is a Communist among 
those selected, and that he receives a 
fellowship. Whether or not he can be 
used in secret governmental projects, 
his training will have added one more 
to the group—now far too small—of 
those capable of utilizing knowledge of 
nuclear energy and of its products in 
the advancement of medicine, biology, 
agriculture, and, at need, could release 
for government-classified service anoth- 
er who possessed no disqualifications. 
The country will have been the gainer 
by his training. That is point No. 1. 


Next, I hope you will consider what 
the effect upon future applicants will 
be, if a rule be made that each success- 
ful applicant shall be subjected to an 
investigation of his political and social 
views. If not generally known now, it 
would soon become generally known 
that the information collected about an 
individual in such an investigation is 
not limited to provable facts, but, of 
necessity, includes hearsay accounts of 
associations, of the opinions or suspi- 
cions of neighbors or companions, pos- 
sibly colored by personal prejudices. 
Knowledge that successful applicants 
were to be subjected to FBI investiga- 
tion would, I believe, act to deter sen- 
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sitive young people, some of them de- 
sirable, from applying. 

The FBI does not, as I understand it, 
pronounce a judgment; it simply pro- 
vides data. The decision would have to 
be made by the Atomic Energy Com- 
mission. The National Research Coun- 
cil, not being a government agency, 
ought not to be empowered to make 
such a decision, and, if empowered, 
should refuse to accept the responsibil- 
ity as not being within its competence. 

The effect of a disqualification by 
AEC of a successful applicant on polit- 
ical grounds, would be a stigma—a 
wound—which would be apt never com- 
pletely to heal—and it would be given 
at an age at which it could well produce 
the greatest degree of damage. It is 
intolerable to me to think that in order 
to assure our taxpayers that their mon- 
ey is not being spent in the training of 
Communists, we must subject a most 
precious part of our intellectual re- 
sources to the risk of hurt involved in 
such investigation, where no question 
of security is involved. 

If saving of taxpayers’ money is an 
issue, a balance should be drawn be- 
tween the cost of conducting FBI in- 
vestigations of the hundreds of success- 
ful applicants and the cost of the fel- 
lowships for the one or two per hun- 
dred who might be disqualified. Is it 
wise to spend thousands in an effort to 
avoid an expenditure of hundreds— 
particularly when one cannot be sure 
that the expenditure of the hundreds 
would not be a geod investment? 

I have referred to the age of the 
group whose fortunes are being consid- 
ered. It is made up of individuals at the 
beginning of professional careers de- 
voted to the quest for truth. Must we 
not assume that that ideal will be their 
guide in social relations as well as scien- 
tific? They are not mature, and if our 
social and political system is as worth- 
while as we believe it to be, can we not 
assume that it will so prove itself to 
them, as their experience broadens? 

A third point, the most important 
that I have to present, seems to me to 
be this. If it is ruled that the Atomic 
Energy Commission fellowships cannot 
be granted to any except those who 
have successfully passed an examina- 
tion of their economic and social views, 
a first step will have been taken toward 
a disastrous intervention of Govern- 
ment in education. The press last week 
reported that one of the members of 
this committee expressed the view that 
if a National Science Foundation is 
created, he would advocate that an in- 
vestigation should be conducted of the 
social and economic views of every ap- 


plicant for a scholarship or fellowship 
granted by it. I believe, with all due 
respect to the patriotic impulse which 
animated the Senator, that such action 
would be a blow to the principles of 
freedom of thought on which this coun- 
try was founded. It would introduce an 
element of educational procedure so 
closely akin to those by which the Rus- 
sian bureaucracy controls science in 
that country as to be scarcely dis- 
tinguishable from them. 

The education and training of the 
young people of this country is the 
heaviest responsibility which the older 
generations of us carry. Damage to a 
single unit of it is damage to the coun- 
try; damage to such a specially qual- 
ified group as that of which we are 
speaking would, I think, be irretriev- 
able. 





SENATOR HICKENLOOPER: Mr. Frei- 
stadt has had a history of Communistic 
activities, allegedly, at least, in two 
universities. He has now been awarded 
a fellowship which carries with it some 
$1600 a year of public money to pursue 
his education. 

I think it is fair to ask you, in view 
of your statement: Do you believe that 
that fellowship should be continued, or 
discontinued? 


Dr. RICHARDS: in preparing myself 
to answer that question, I would like to 
find out from that man himself, what is 
going on within him. He signed an oath 
of allegiance when he joined up, in 
1944. Is he so committed to the prin- 
ciples of the Communist Party that he 
has forgotten that oath and the obliga- 
tions which it entails? He is false to 
one or the other. If he is false to this 
Government, he ought not to get it. 


SENATOR HICKENLOOPER: I presume 
that it is well nigh impossible to test 
the secret workings of a man’s mind. 
We have to go on whatever informa- 
tion and evidence can be picked up 
surrounding the situation. The latest 
evidence, according to the newspapers, 
that we have on this man is that within 
the last few days he has again re- 
affirmed that he is a Communist. 

If we believe what we see in the Com- 
munist principles as they have been re- 
cited and laid down in this country, to 


the public, they have as one of their 
principles allegiance to Communism, in- 
ternational, and not allegiance to any 
particular government or country, un- 
less it be to Soviet Russia. 

Then we also know, if we can believe 
the tremendous volume of evidence that 
has been developed, that it is a part of 
the fundamental Communist philosophy 
to use falsification, deception, and any 
other means at hand to gain their ends, 
even to the denial that they are Com- 
munists. 


Dr. RicHARDS: If I were possessed 
of the convictions which I believe you 
hold, I would say that he ought not 
to have that fellowship. 


SENATOR HICKENLOOPER: 
tor, what convictions? 


But, Doc- 


Dr. RICHARDS: The convictions that 
Freistadt is an active Communist, and 
that he accepts the principles of the 
Moscow Politburo. If he is committed 
to the principles and practice of Com- 
munism, then he is false to his oath. 
He is a dishonest person, and he 
shouldn’t have any fellowships of any 
sort. 


SENATOR HICKENLOOPER: Why do you 
believe it is any more offensive to in- 
vestigate these people who are going 
on the payroll in this educational field 
than it is to investigate the backgrounds 
of people becoming United States At- 
torneys General or Federal Judges? 


Dr. RICHARDS: I think you are deal- 
ing with two orders of people. People 
who are entering Federal employment 
are not, in my opinion, in the same cate- 
gory as people who are receiving a fel- 
lowship. 


SENATOR HICKENLOOPER: Is that not 
the issue: whether or not public money 
is being spent to educate subversive 
people? 


Dr. RicHARDS: It seems to me that 
the greatest issue is the advance of 
scientific competence in this country 
capable of providing us, should another 
emergency arise, with the people on 
whom we can rely to help us out as 
scientists helped us out in the last war. 

I have had numbers of FBI inves- 
tigators come to me and ask me for 
my knowledge and my opinion about 
this, that, and the other person, and 
I am assuming that it all goes into 
the folder. And there is fact and 
hearsay mixed up, on which some agen- 
cy has to pass. Now, there are sensi- 
tive people who don’t like that, who 
don’t like to subject themselves to that 
sort of thing. 
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SENATOR HICKENLOOPER: Dr. Warren 
stated that there have been but three 
or four cases where substantial sus- 
picion or criticism could be raised. 
Would the elimination of those three 
or four from the entire program wreck 
the fellowship program, do you believe? 


Dr. RIcHARDS: The mere elimination 
would not wreck it. The system which 
provided the elimination might damage 
it badly. 

I have ventured to suggest to my 
friends, here, near me, that one simple 
thing might be done: that after a man 
has passed the scrutiny of the Na- 
tional Research Council Committee, and 
it is planned that he shall have the 
award of a fellowship, that he should 
be asked to sign an oath of allegiance. 
That puts him on record with an oath 
which is utterly contrary to the Com- 
munistic principles and practice. If 
he is false to that oath, get rid of him. 


SENATOR KNOWLAND: Would you see 
any objection, in the questionnaire to 
asking the question, “Are you now or 
have you ever been a member of the 
Communist Party?” 


Dr. RicHARDS: I think I see objec- 
tions to that. The fundamental point, 
it seems to me, is including political 
faith as a criterion for educational op- 
portunities. 


SENATOR KNOWLAND: You treat the 
question of membership in the Com- 
munist Party as though it were a sim- 
ple political question as to whether 
you belonged to the Democratic or 
Republican Parties, or the Socialist 
Party or the Progressive Party. You 
apparently do not feel that the Com- 
munist Party is, in effect, an inter- 
national conspiracy. 


Dr. RICHARDS: Young people, par- 
ticularly young people of an inquiring 
trend of mind, may go all out and 
be professed and active Communists. 
I regard them as immature and capable 
of revising their beliefs. To make it 
all black or all white seems to me to 
make the question too simple, far too 
simple. 


SENATOR KNOWLAND: I also would 
like to ask of Mr. Lilienthal: whether, in 
the case of a known Communist, you 
feel that a fellowship should be avail- 
able to him on the same basis as any 
other applicant. 


Mr. LILIENTHAL: My answer, Sen- 
ator Knowland, is to refer to the re- 
lation that we have established with 
the National Research Council. I would 
assume that we should ask them about 
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the effect upon the fellowship program 
of the application to it of the investi- 
gative process. They say that to im- 
pose that kind of standard is the wrong 
way to handle it from the point of 
view of scientific progress. 


SENATOR KNOWLAND: I am dealing 
specifically with funds appropriated by 
the Congress to the Atomic Energy 
Commission, which you are responsible 
to the Congress for expending. And 
if you delegate any of your power, 
you are delegating it with the ulti- 
mate responsibility still in your hands 
to the Congress of the United States. 


Mr. LILIENTHAL: It is true, and 
you are quite right, that the responsi- 
bility is ours. If they have made a 
decision, if they have made a recom- 
mendation, to award a fellowship which 
is wrong, we are responsible for hav- 
ing followed their judgment. But I 
would a lot more happily carry that 
responsibility than to feel ten years 
from now that I had been a party to 
a very terrible turn of the road in 
the relations between the Government 
and: education. I think the Govern- 
ment should keep its fingers out of 
education, and I think this is one of 
the ways to do it in the atomic ener- 
gy program. And when the day comes 
when the Federal Government selects 
individuals for educational fellowships, 
that I think will be a sad day for this 
country. Because with what is going 
on in the development of additional 
funds for education, this $300 million 
program is just the beginning, and 
everybody here knows it. And the 
kinds of tests that will be applied by 
the Government as to who shall and 
shall not receive the benefits of edu- 
cational funds, in the high schools and 
the colleges, and even in the grade 
schools ten years from now will make 
our hair stand on end. That is why I 
think it is a terribly serious case. 


SENATOR KNOWLAND: Do you not 
think there is a difference between a 
situation in which these fellowships 
are being granted by the Atomic Ener- 
gy Commission in the field of nuclear 
science, and a general education pro- 
gram? 








Mr. LILIENTHAL: Senator, it seems 
to me a line has been drawn in this 
law. The line has been drawn essen- 
tially between those individuals who 
have access to restricted data and 
those who are engaged in nonsecret 
work. That is contrary to the general 
traditions of the country, but necessity 
dictated it. And it is a line that can 
be fairly well followed. 


But when we get out of the secret 
work, it seems to me, then, while we 
may find some other line, I myself 
have not seen it. I find it very difficult 
to find any other line since we are 
in nonsecret work. 


SENATOR HICKENLOOPER: Mr. Lilien- 
thal, I think you have just announced 
a rather startling departure from nor- 
mal government operations, when you 
say that you turn over the ultimate 
decision of a governmental function to 
a private body. 


Mr. LILIENTHAL: Well, I don’t shy 
away from that. I don’t shy away at 
all from that, where the field of edu- 
cation is involved. 


SENATOR HICKENLOOPER: I feel we 
are not justified in having the Sec- 
retary of Defense select an advisory 
committee of private citizens and let- 
ting them make the decisions which 
he will accept on the programs of our 
national defense. He may receive ad- 
vice. But to abrogate the responsibil- 
ity of a public body, especially one that 
has such vast authority as the Atomic 
Energy Commission, to a private group 
which is in no way responsible to the 
Congress or to the public, except as 
private citizens, is rather a departure. 


Mr. LILIENTHAL: I can only say 
that I have so deep a distrust of 
political domination of education that 
I think that whatever the theoretical 
objections—and they are considerable 
—that is a far preferable course. 


REPRESENTATIVE ELSTON: Let us bear 
in mind all the statements that Frei- 
stadt has made during the past few 
days, which indicate clearly that he 
is a Communist and does not intend 
to change his position. If, notwith- 
standing that fact, the National Re- 
search Council recommends that he 
be continued as a student, what are 
you going to do about it? 


Mr. LILIENTHAL: It seems to me we 
would only have two choices. If they 
say, “We believe an important prin- 
ciple in the field of science and the 
freedom of education is involved, when 
a political or economic test is imposed 
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in respect to otherwise worthy and 
promising individuals, and we stand 
on that,” then it seems to me we have 
only two alternatives. One is to ac- 
cept that, and the other is to ac- 
cept the resignation of the National 
Research Council. 


REPRESENTATIVE ELSTON: Are you 
going to keep Freistadt, a Communist, 
in this program if the National Re- 
search Council recommends that he be 
kept? 


Mr. LILIENTHAL: I would feel obliged 
to accept the judgment of the Council. 


REPRESENTATIVE ELSTON: Even 
though you knew he was a Communist? 


Mr. LILIENTHAL: Even though they 
knew he was a Communist. 


REPRESENTATIVE ELSTON: Your whole 
theory in educating these students at 
the taxpayers’ expense is that they 
might be useful to the Atomic Energy 
Commission? 


Mr. LILIENTHAL: No, I think it is 


a great deal broader than that, Mr. El- 
ston. 


REPRESENTATIVE ELSTON: A boy who 
is a Communist certainly could not ever 
be of value to the Atomic Energy Com- 
mission. 


Mr. LILIENTHAL: Yes, but it would 
be pointed out to me—and this will 
be of especial interest to everyone who 
is worried about the prospect of can- 
cer in his family, or as tu himself in 
the next ten years—that this might 
be the mind that would break the last 
barrier to the solution to the problem 
of cancer. There are many instances 
in which people of unworthy political 
beliefs have the kind of genius that 
the country needs in nonsecret aspects 
of development. And although I rea- 
lize that the categorical answers here 
represent quite an unpopular and to 
me a distasteful alternative, I think 
the alternative in respect to the damage 
to science and free education would 
be even greater, and we will all realize 
this, not today or tomorrow but some 
years later. 


REPRESENTATIVE ELSTON: You do not 
think we can find that genius among 
100-per-cent-loyal American boys? 


Mr. LILIENTHAL: One never knows 
where genius is, Mr. Elston. 


REPRESENTATIVE KILDAY: Mr. Lilien- 
thal, why do you assume that if you 
should not continue the fellowships in 
this instance, or if you should not 
award the fellowships in accordance 


with the recommendations of the Na- 
tional Research Council, you would lose 
their services? 


Mr. LILIENTHAL: I didn’t, Mr. Kil- 
day. I was asked a hypothetical ques- 
tion, and I indicated that if they re- 
garded the issue that strongly, then 
it seemed to me that in that kind of a— 


REPRESENTATIVE KiLDAY: You had 
no indication that they would do so? 


Mr. LILIENTHAL: No. 


REPRESENTATIVE KILDAY: Doctor, is 
your organization that temperamental? 


Dr. RICHARDS: It is not. 


REPRESENTATIVE KILDAY: So we can- 
not assume that you would withdraw? 


Dr. RICHARDS: No. 


REPRESENTATIVE KILDAY: Then what 
are you going to do with Freistadt 
if it develops that he is a Communist, 
Mr. Lilienthal? 


Mr. LIienTHAL: I think what 
ought to be done with this case 
and other cases is to ask the National 
Research Council to study the proce- 
dures they have been following, the 
kind of questions they have been ask- 
ing, in the light of this case, and see 
whether they themselves would not 
come up with suggestions which would 
produce a much more satisfactory re- 
sult. 


REPRESENTATIVE KILDAY: Would the 
Council be willing to pass upon the 
man’s technical qualifications and sub- 
mit them to the Commission for its 
final determination as to whether oth- 
er factors might make him unaccept- 
able for the Government program? 


Dr. RicHarDs: If the Atomic Ener- 
gy Commission asked us to do that, 
certainly we would. 


THE CHAIRMAN: Dr. Richards says 
that in this Freistadt case, which has 
more or less precipitated the discussion 
of this issue, in his personal opinion, 
they made a mistake. If that is their 
opinion, then it seems to me that a 
good deal of difficulty is obviated. 


Mr. LILIENTHAL: That is correct, 
Senator. I think, however, there is a 
danger in missing the question, which 
is not concerned with this individual 
ease. Is there some way of avoiding 
becoming involved in the process of 
making selections in the cases of men 
doing nonsecret work with the same 
considerations that we go into in the 
case of men doing secret work? That 
would include opinions and affiliations, 
including affiliations with or member- 
ship in the Communist Party. The rea- 


son I say that is that I do not think 
that it would be any time at all until 
we will be faced with the fact that it 
is not these avowed Communists who 
are a problem, It is these more devious 
fellows who do not profess Communism, 
but are actually affiliated secretly. That 
is the real trouble. 


What troubles me is that the Con- 
gress of the United States has thus 
far not drawn the kind of line that 
would make this an easy case. The 
Congress of the United States, for rea- 
sons that seemed to it wise, has de- 
cided not to outlaw the Communist 
Party, not to say that a Communist 
is not like a Republican or a Democrat, 
as you have said; not to say by law, 
“The membership in or affiliation with 
this organization is, in effect, illegal 
and a crime against the country.” 
That would be an objective approach, 
but it has not been done. It would as- 
sist the drawing of this line. 


SENATOR HICKENLOOPER: Yes, but I 
would like to suggest that the United 
States Government has said that Com- 
munists will not be carried on the pub- 
lic payrolls, will not be supported by 
public funds. 


REPRESENTATIVE DURHAM: Mr. Li- 
lienthal, I believe Dr. Richards has sug- 
gested, in connection with future ex- 
aminations, the use of the loyalty oath. 
Would you accept a loyalty oath? 


Mr. LILIENTHAL: I would accept not 
only a loyalty oath, but any other im- 
provement in the procedure of the Na- 
tional Research Council, which they 
believe would be in the interest of the 
purposes discussed here, and would 
not discourage scientific development. 


SENATOR HICKENLOOPER: I did not 
have the conception of the fellowship 
program that it was to be education 
in the broad fields of science, rather 
usurping some other fields of national 
education that we had talked about. 
I had the idea that the fellowship pro- 
gram was in a restricted field of nu- 
clear science for the benefit of the 
Atomic Energy Program. 


I would like to ask, Dr. Richards: 
Would you see any harm if the Atomic 
Energy Commission would say to your 
group, “We want to educate a certain 
number of brilliant young people, scien- 
tists, but we have certain qualifications 
that we would like to lay down in ad- 
vance. Number 1, they must, within 
your judgment, be able and capable 
of doing a job. Number 2, they must 
be of good moral character; we want 
no immoral people, if we can help it, 
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in the program. Number 3, they must 
not be people who are subversive or 
reasonably potentially subversive peo- 
ple, so far as the Government of the 
United States is concerned. We would 
like for your group to operate within 
that program. Do you think you could 
do it?” 


Dr. RIcHARDS: The National Re- 
search Council Committee might well 
say, “We are not equipped to discover 
potential Communistie tendencies.” 


Dr. Detley W. Bronk's 
Testimony 


THE CHAIRMAN: We are now aware 
that a certain young gentleman in 
North Carolina who has been awarded 
one of these fellowships is one who 
is very much dedicated to Communism. 
Doctor, it was a rather unfortunate 
thing that he got into this program, 
was it not? 


Dr. Bronk: It certainly has made 
a lot of complications. 


THE CHAIRMAN: How are we going 
to prevent that from happening again? 


Dr. Bronk: In the past we have 
operated primarily in the field of post- 
doctoral fellowships. Individuals who 
have already received their doctorate 
have been in close association with 
the professor under whom they have 
been doing their research, so that we 
have had a very good source of in- 
formation, concerning their general 
qualifications, character, personality, 
physical stamina, and all of the other 
elements which contribute to their ef- 
fectiveness as well as their mental 
capacity. 

When, during the latter part of the 
war we began a program of fellow- 
ships under a grant from the Rocke- 
feller Foundation to young men who 
had been in war service and had had 
their scientific training interrupted, 
we became cognizant of the fact that 
it was much more difficult to identify 
the people who were to be awarded 
fellowships. In that particular pro- 
gram we had some 2,300 applicants, 
and we were able to make approximate- 
ly 190 awards. 

It was apparent to us that we were 
facing new problems in the selection 
of people; that is one of the reasons 
why there has been appointed a com- 
mittee on the identification of scienti- 
fic personnel, under the chairmanship 
of Dr. Rulon at Harvard. That leads 
me to say that I think we should have 
a means whereby we can find more 
information regarding the general char- 
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acteristics of an individual. It would 
be desirable if we had, in addition to 
the statements from three scientists 
who know the candidate, a statement 
by, I would say, the Dean of Men, who 
would have a different sort of basis 
of appraisal of the character of the 
individual. Or if the Dean of Men 
felt unable to give us a statement con- 
cerning the personality and character 
of the individual, it could be suggested 
that he designate someone who could 
give to our board such information. 

Now, that will be my personal recom- 
mendation to fellowship boards. But 
I would like to say that we believe 
that our best chance of securing a fair 
appraisal, a good appraisal, of an in- 
dividual’s qualifications, is to be gained 
from individuals who know him in 
the local institution in which he works. 

I firmly believe that, except in rare 
instances, when we take into confidence 
our fellow citizens, we will get good 
advice. 

I don’t believe, and I am sure you 
would agree, that we can be absolute- 
ly certain that we can avoid every 
single instance. I think the individuals 
who are most dangerous, as I would 
say, based on my long association with 
military agencies, are the ones who 
are best able to hide the sort of thing 
that Freistadt did not hide. How one 
is going to find those, I do not know. 
I think we could hedge ourselves around 
so completely by defenses against in- 
dividuals who might be dangerous that 
we could not make any progress at all, 
and would be unable to move. 

So I think, as I say, that we have 
got to take some calculated risks. That 
is not to say that we shouldn’t do what 
we can to improve our system of find- 
ing those individuals who are most 
able to make important scientific con- 
tributions. 


THE CHAIRMAN: At least, I cer- 
tainly agree that more care should 
be taken and that more investigation 
should be made. Now the question 
comes of “Who should make the in- 
vestigation?” I presume. But at least 
we are agreed on the fact that we 
should not be required to educate a 
fellow like this Freistadt. 


Dr. BRoNK: But I am confused on 
that, sir, because I find that the G.I. 
Bill of Rights was providing him money 
for education, and I personally can’t 
see any difference between providing 
money under this fellowship program 
and under the G.I. Bill of Rights. It 
seems to me that he is as dangerous 
under one category of support as under 
another. 





SENATOR HICKENLOOPER: Under the 
theory of the G.I. Bill of Rights, edu- 
cational opportunities are considered 
to be an earned matter of right, which 
has already been earned and paid for. 
Under the fellowship program it is 
a matter of governmental grace. It 
is extending a gratuity that is not 
considered to be an earned award. I 
think there is a fundamental differ- 
ence. 


Dr. BRONK: I see the distinction. 


REPRESENTATIVE DURHAM: It ap- 
pears that Freistadt was interviewed, 
and he wrote this letter to the Tarheel: 
“IT criticize our present Administra- 
tion as an economic organization. I 
have urged that under Socialism the 
American people could enjoy a stand- 
ard of living the like of which we dare 
not dream of now. The right to so 
argue is a privilege that every citi- 
zen enjoys, and it requires a highly 
distorted reasoning to make disloyalty 
out of that. I consider myself a loyal 
citizen of this country. I am bound 
by my oath of citizenship to defend 
it against any aggressor, and will do 
so if necessary. I see no contradiction 
between my loyalty and my member- 
ship in the Communist Party. I con- 
sider allegations that the Communist 
Party is under foreign control lies, 
and until such time as these allega- 
tions are proved in court I will judge 
the Communist Party by its published 
platform and constitution, to which I 
subscribe.” 





If you had known that, certainly 
you would not have selected him for a 
scholarship, would you? 


Dr. BRONK: I would say it indicates 
a person who doesn’t think very clear- 
ly and is not likely to be a very good 
scientist. 

I am afraid I would have to say, if 
I were going to be absolutely frank, 
that I am not a very good witness 
in such a hearing as this, because I 
have certain prejudices, very deep and 
strong and almost violent prejudices, 
in regard to this whole matter; which 
do not make me a very good scientist, 
when I come to talk about them. I 
do wonder whether we don’t encounter 
some young chaps who do have a great 
capacity to make an important con- 
tribution to our national welfare, who 
are experimenting with new ideas, not 
only in the field of science, but also 
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in the field of social philosophy. And 
if they have the capacity to become 
really able scientists, I would have the 
faith—or I would have the hope, that 
as they develop a little more maturity, 
they would recognize the fallacy of 
their point of view and would soon 
cast it overboard. 

So I think we have to take into con- 
sideration what the calculated risk is 
that we can take in letting an oc- 
casional person of this sort come into 
the program in the hope that he will 
become wiser as he develops. I don’t 
mean to say that he will become wiser 
politically because he develops more 
scientific competence, but as he develops 
scientific competence he is also going to 
develop the maturity in his social out- 
look which is going to make him not 
only a useful scientist but a respectable 
citizen of the country. 


SENATOR HICKENLOOPER: Would you 
think that the National Research Coun- 
cil would be offended if the Atomic 
Energy Commission said to it: “We 
do not want immoral people and we 
do not want subversives in this pro- 
gram, but we will assume responsibil- 
ity for the examination into those 
phases. What we would like your help 
on is the recommendation of capable 
people, and we hope you will not be 
offended if somebody you recommend 
is found by us to be not the type of 
individual morally, or from the stand- 
point of loyalty or otherwise, that we 
would like in this program’’? 


Dr. Bronk: I certainly don’t think 
they might be offended. They might 
find it difficult to operate if the proce- 
dure were going to be carried out in 
a certain way. 

I took the time to sit with each of 
the boards and hear their discussion. 
And on the basis of those discussions, 
I wrote to the Atomic Energy Com- 
mission that it would be very difficult 
to operate the program if each ap- 
plicant were to be investigated by the 
Federal Bureau of Investigation be- 
fore the Fellowship Board was to go 
into action. I also had very strongly 
the impression that the members of 
the boards felt that that would be an 
unwise thing to do. Because, if I 
can interpret their feeling correctly, 
it was that if they did not take that 
stand they would be encouraging a line 
of procedure which might have very 
far-reaching implications in the whole 
field of education. They were thinking 
in terms of the proposed National Sci- 
ence Foundation. 

I believe I interpret their opinion 
correctly when I say that they felt 
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that they did not want to be party 
to any recommendation which would 
imply that no individual should be 
supported without FBI clearance. I 
now exclude the G.I. Bill of Rights, 
because I have been corrected on that 
and see the case quite clearly. But 
they did not want to be a party to en- 
dorsing any procedure which would in- 
volve Federal Bureau of Investigation 
clearance benefit for scientific educa- 
tion. 


SENATOR HICKENLOOPER: I do not 
believe the American public will stand 
for the education of a Communist with 
public money. 


Dr. BRONK: So the same thing would 
be true of the National Science Foun- 
dation? 


SENATOR HICKENLOOPER: I believe 
that really is the issue. It is the ques- 
tion of whether or not we are going 
to say that we will use public money 
to educate people who believe in Com- 
munism. 


Dr. Bronk: What I would like to 
see done is the working out of a means 
for selection which would meet the 
needs of the situation without having 
to go all the way down the road in 
the investigation of every person to 
whom we are going to give Federal 
support for education, possibly under 
the National Science Foundation or 
some other agency. We ought to be 
sure we are not taking a step which 
is finally going to put us too much 
under a type of control that we would 
all regret. 

I wonder whether the requirements 
that they take an oath of loyalty 
would satisfy the needs of the situation, 
coupled with this much greater scru- 
tiny which I will strongly recommend 
with regard to getting from individ- 
uals other than those merely qualified 
to judge their intellectual competence, 
some appraisal of the character and 
personality of the individuals concerned. 


REPRESENTATIVE KILDAY: Doctor, bas- 
ically, what you fear is an infringe- 
ment on academic freedom, is it not? 


Dr. BRONK: Yes, I am not quite 
sure that I know what academic free- 
dom means, but I think we have a 
vague feeling about it. That is cer- 
tainly part of it. 


REPRESENTATIVE KitpAy: Of course, 
it is a very well-established principle 
in the field of education that there 
shall be academic freedom on the part 
of the professor. But do you not think 
there is a distinction here, when a 
man applies for and receives public 
money? When a person accepts public 
money, he assumes a different status, 
and it is not an infringement of aca- 
demic freedom to affirm that. You 
are to evaluate the academic and scien- 
tific potential of the individual. But 
it would not at all infringe upon aca- 
demic freedom for you to say “Well, 
now, here is an individual who has 
an outstanding potential in his field,” 
and then leave it to someone else to 
say whether he should receive the fel- 
lowship. 


Dr. Bronk: I think it would depend 
on what it would do to the value of 
the program as a whole. And what 
I have in mind is that if the type 
of added criteria to be placed on these 
individuals was such as to reduce the 
contribution to the scientific advance- 
ment of the future which the National 
Research Council desires to achieve, 
or such as seriously to impair it, then 
it might be that the members of the 
board would feel that they would not 
be making a sufficient contribution to 
be worth the serious difficulties which 
they brought into the program. 


REPRESENTATIVE ELSTON: Do you 
think now, Doctor, as a citizen that 
the Atomic Energy Commission should 
be spending the taxpayers’ money to 
educate a boy in scientific subjects un- 
less the Commission can use the boy 
after he gets through with his course 
of study? 


Dr. Bronk: I would like to stress 
as strongly as I can that I don’t think 
that these fellowship boards had the 
slightest desire to encourage anything 
of a subversive nature. As for the 
things that they would have been con- 
cerned about, take, for instance, this 
matter of association. If I were re- 
sponsible for a highly classified proj- 
ect, I would not want to have certain 
people associated with that project 
who, on the other hand, I might be 
quite happy to have participate in the 
teaching functions of the university. 
The reason why he might not be satis- 
factory for work on this highly clas- 
sified project could be because of lack 
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of discretion, associated with people 
who might have inadvertantly suc- 
ceeded in getting from him certain 
types of information which he had not 
intended to disclose. We all know that 
there are such people who are not 
sufficiently judicious in their associa- 
tions, to be known as highly reliable 
individuals. But that same person 
might be extremely loyal by every 
criterion except his judgment as to 
whom he associated with. And I would 
think that the boards would feel very 
hesitant about saying that such an 
individual should not be trained scien- 
tifically, because as he got older he 
would develop more judgment as to 
whom he should associate with and 
what he said under circumstances 
where he might be surrounded by peo- 
ple who are not entirely competent. 


REPRESENTATIVE ELSTON: You are 
not dealing with high school students 
here, you are dealing with boys in 
college, and Freistadt was twenty-four 
years of age. I do not think that you 
can go along on the assumption that 
they will change their spots after a 
time. 

If they are Communists, the prob- 
abilities are that they are going to 
remain Communists, and they are go- 
ing to remain loyal to Russia and not 
to the United States. 


THE CHAIRMAN: Of course, Louis 
Budenz did not. 


REPRESENTATIVE ELSTON: Well, there 
are exceptions, of course. But we 
should not spend the taxpayers’ money 
to develop the exceptions, and that is 
what this program would do and what 
this policy would do. 





THE CHAIRMAN: Might I fairly sum- 
marize your testimony by saying that 
you are of the opinion, in this par- 
ticular case that is now under con- 
sideration, where a poor choice is made, 
that some technique should be worked 
out to avoid a repetition of this un- 
fortunate situation? 


You, however, do shy away from the 
customary Federal Bureau of Investi- 
gation investigation of these people, 
and you would prefer, if you had your 
own preference, to conduct a more de- 
tailed and more careful scrutiny of 
the applicants yourself. Is that your 
attitude? 
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Dr. BRONK: That is correct, sir, 
with one amendment. I would hesi- 
tate to say that this is a poor selec- 
tion until I had had a chance to dis- 
cuss the matter with the Board and 
let them present any evidence which 
I do not have available, which would 
support their choice. 


SENATOR HICKENLOOPER: Then we 
get back to the suggestion I made 
awhile ago that certainly it should not 
be offensive if the National Research 
Council stuck to its strong field, which 
is the evaluation of capacity and po- 
tential, leaving to some other group 
the responsibility of saying whether 
in other very vital areas, this student 
measures up to a desirable goal or a 
desirable standard. 


Dr. BRonK: I think you would find, 
sir, that the scientists of the coun- 
try generally would feel that they also 
had something to contribute in the 
matter of advice, as to the effect of 
political philosophies as to whether or 
not a person can do useful scientific 
work. I think they would feel that they 
would have some competence to ap- 
praise the matter of how far such be- 
liefs would affect their scientific abil- 
ity generally. I think that perhaps 
they would have some competence to 
assess what are going to be the ul- 
timate implications of this type of back- 
ground and attitude which should cer- 
tainly be supplemented by other atti- 
tudes. 


SENATOR KNOWLAND: From the pure- 
ly scientific point of view, I would 
suppose that Dr. Curie in France may 
be the equal or superior of any per- 
son who could be selected to set up 
the atomic energy program of that 
country. Yet I do not think your Board 
would suggest that in furtherance of 
the pure scientific point of view we 
should ignore other factors. 


Dr. BRONK: There is available a 
large amount of information which we 
would not and could not under the law 
make available to a person of such 
political beliefs as those of Curie. But 
as to whether or not, if Curie were 
a young man just about to begin on 
a scientific career, it would be wise 
to bring him into the program, or deny 
him the education which would make 
him the sort of scientist that he is 
today, well, that is a broad question, 
but it is a question which will in- 
creasingly face us, I think in this coun- 
try. I wouldn’t be wise enough to have 
the answer myself. 


2See page 168 of this issue. 





SENATOR HICKENLOOPER: Of course, 
under our system, Doctor, he is not 
denied an education. Education is not 
denied to a Communist in this coun- 
try. It is the question of the use of 
government funds to support that edu- 
cation. 


THE CHAIRMAN: A very distinguished 
American, Dr. Robert Oppenheimer, 
has addressed a letter to me bearing 
upon the subject which we are dis- 
cussing which I think it would be well 
to have read for the record.? 


Dr. Alan Gregg's Statement 


Dr. GreGcG: I think that it is a very 
inadequate statement of what happens 
when a man is given a fellowship to 
say that he is given a fellowship. I 
think it is inaccurate because the real 
job of any organization that runs fel- 
lowships is to find ability and they 
are darned lucky if they can find it. 


I want to point out that this con- 
descension on the part of Government 
to give these young men an opportunity 
is seriously inaccurate and almost to 
the point of being quite a false view 
of the situation. We are looking for 
brains and we are looking for charac- 
ter and, when we can find them, it is 
as good as a good business deal with 
both sides profiting. I bring that out 
because if you are looking for some- 
thing and it is not a buyer’s market 
but it is a seller’s market, in other 
words, if you are looking for excep- 
tionally good brains and they do not 
grow on every bush, you have to con- 
sider the circumstances that influence 
the hunt, and, if you throw out cer- 
tain conditions that diminish the like- 
lihood of finding able young men for 
any reason whatsoever, you have nar- 
rowed your market; you have reduced 
your chances; and you have failed in 
your special obligation to find men of 
ability. 

I would not care to open a fellow- 
ship program under circumstances that 
would dissuade a seriously large num- 
ber of applicants from applying. I 
would not open with a note of dis- 
trust for the simple reason that young 
men who have their careers to make 
are pretty concerned about it and if 
they suspect something that they do 
not like and can go elsewhere, and 
thereby avoid it, you will not have 
them nibbling at it, and you will not 
have a chance to get them. They 
would go to university positions that 
do not lay down peculiar requirements 
or they would go into some other call- 
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ing that does not call for something 
that is radically distasteful. When you 
put down an FBI investigation or spe- 
cial security investigation at the be- 
ginning of a fellowship as a sine qua 
non, I am convinced that you will 
cut yourselves off from a good many 
candidates who will say, “Thank you 
very much. Don’t want to go into that 
atmosphere anyhow.” 


You can say, let us forget about 
them. I am not so sure that you can 
forget about them and for this rea- 
son: I have heard the phrase today “po- 
tentially subversive.” The great char- 
acteristic about youth is that it is po- 
tentially everything. If you are going 
to use the phrase “potentially subver- 
sive,” you have to realize that the 
Government’s attitude in giving schol- 
arships and fellowships is one of the 
things that is involved in changing that 
potentiality into a reality because there 
are plenty of people, young ones par- 
ticularly, who will revolt at that kind 
of interference. You know, sir, as well 
as I do, that young men are somewhat 
restive about authority; that is a char- 
acteristic of the young men. 


On my last visit to Europe this time 
a year ago, I wasn’t impressed by the 
number of Communists in Europe but 
what puzzled me and interested me 
was, what are factors that convert a 
man who is on the fence to going over 
to the Communist side? What are 
some of the factors? Those factors 
are disillusionment, cynicism, their dis- 
possession, lack of hope, and their 
youth, because youth has not engaged 
itself in the long-term undertakings 
that require stability, and you always 
have potentialities in youth. 


I think that it might be useful for 
me to go a little more into the details 
of the kind of effect that comes to a 
group of young men who may consider 
themselves for or be asked to consider 
themselves as candidates for fellow- 
ships when among the requirements 
there comes a request for information 
on political beliefs. Almost inescapably 
I think the reaction is, “Oh, this is 
a political job. What I think about 
government is apparently going to have 
something to do with how good I am 
as a physicist. They haven’t any busi- 
ness asking me about that and whether 
or not I am a member of the Com- 
munist Party. If that is what is in- 
jected, in here, that is a foretaste of 
what the conditions of work will be.” 


There are those who will say that 
that is not what we thought America 
stood for and they will become, by 
that mere maneuver, pretty impassion- 


ate or dissident against that particular 
qualification. 


In order to study, we will say, the 
effect of radiation on plant cells the 
candidate first has to start off by 
saying what his political convictions 
are and what may have been his ear- 
lier affiliations. We all know that hu- 
man beings are somewhat governed by 
emotions at times and this is a sort of 
tentative thing for the man and he 
says, “This is a foretaste, and now 
what are the other strings attached 
to it?” And there are other alter- 
natives, and he does not go on with it. 


I had an amusing illustration even 
at my age. I would suppose that my 
potentialities are now rather limited, 
but I served for five meetings on the 
United States Public Health Service 
Advisory Committee on mental hygiene 
for nothing. I gave up Saturdays and 
Sundays and I did not take any honora- 
rium, and after that I put “record 
of distinguished service,” discommod- 
ing myself to that extent when I could 
have had some per diems. 


Then I got a rather curious letter 
from the Public Health Service saying 
to please have my fingerprints made 
and send them back promptly. Also, 
please tell them under what other 
names than my own name, I had ever 
been known by. As a matter of fact, 
when I was in college I had such a red 
face that I was known as “Pinky,” so 
that is obviously one thing against me. 
Then my wife refers to me as “The 
Boy Traveler.” So, I have two strikes 
there, and what do I think of an or- 
ganization that does that? I think it 
is ludicrous. 


Now the Federal Government sets 
up a move of this kind, sets up a re- 
markable state of affairs for all those 
who believe that the Federal Govern- 
ment should never touch education. I 
do not see, if the Federal Government 
takes the position that it has to have 
an oath of this kind or investigation 
of this kind on federally supported 
fellowships, where that particular move 
stops. How about the state universi- 


ties? Are you going to give any money 
to state universities that do not fol- 





low this? How about your high schools? 
How about your teachers? Are you 
going to run a general witch hunt in 
this direction? I do not see what the 
limit may be to it. 


REPRESENTATIVE HOLIFIELD: I am in- 
clined to think we have to consider 
that the main purpose of the research 
of the Atomic Energy Commission is 
for the purpose of developing scien- 
tists in this particular line of nuclear 
science. We are not interested in gen- 
eral science. I am inclined to think 
that some of your ideas along the line 
of general science are probably cor- 
rect, but here we are operating in a 
restricted field, and are we justified 
in going out and taking people into 
this field and spending the Govern- 
ment’s money under this Act, taking 
a chance that the money that is spent 
to produce scientists in this area will 
later on be nullified because we will 
have to screen them out? 


Dr. GREGG: You may not like the 
analogy, but supposing you give a 
dinner party or dance and down at the 
bottom you put R.S.V.P., which means, 
please tell me whether you are com- 
ing or not, and you also add “Please 
accompany this with a Wasserman 
test.” You can say that you do not 
want people at your house that might 
contaminate your guests. What is the 
general flavor of that invitation? We 
would probably have a considerable re- 
duction in tragedies of various kinds 
if people always accompanied their 
invitations with things like that, but, 
in the long run, it is not the right way 
to get guests to the party. If it comes 
to a question of actually marrying your 
niece that does come in quite sensibly, 
but you do not screen people that way 
in the beginning. I think it is foolish 
to screen them this way in the begin- 
ning because the connotation of the 
screen put first of all is one that handi- 
caps your choice of persons to serve. 


REPRESENTATIVE HINSHAW: We re- 
quire an oath on the part of anyone 
who is commissioned in the service of 
the Government, the Army, Navy, and 
Air Force, and they have no objection 
to taking that oath of office and de- 
claring their loyalty to this country. 


Dr. Grece: That is right, and there 
are a lot of people that stay out of 
those forces. My point is that it is 
not the number of existing Communists 
that makes that much difference. It 
is what you do that turns these young 
people either in favor of the Govern- 
ment or against the Government and 
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on that basis I do not believe that it 
is smart to push, as a qualification 
for a job which has nothing to do 
with political life, a political issue. 


REPRESENTATIVE HINSHAW: This is 
not a political issue; it is a loyalty 
issue. 


Dr. GreGG: Call it a loyalty issue. 


REPRESENTATIVE HOLIFIELD: We ex- 
tend an appointment to these boys that 
go to Annapolis and West Point, and 
those boys go in with an obligation to 
the Government to spend at least five 
years in the service of their country. 
Do you think it is degrading that they 
should have to comply with a qualifica- 
tion, both of loyalty to their country, 
oath of loyalty, and of service, min- 
imum service of five years, in pay- 
ment, you might say or in gratitude, 
or whatever term you wish to use? 


Dr. GREGG: Not in the least. They 
know exactly what they are getting 
into, but that does not mean that you 
have the choice of all of the bright 
young men in the United States to 
go to West Point and Annapolis. In 
the medical schools at the present time 
I venture to say that they have more 
applicants than they do for West Point 
and Annapolis. Yale has 1,465 appli- 
cations for 65 openings this next year. 
If you can match that at either 
Annapolis or West Point, I will be sur- 
prised. 


I say you have a duty to get your 
hands on the best brains that you can 
find, and not to handicap yourselves 
by an initial screening which has noth- 
ing to do with really serious informa- 
tion that might be imparted, and that 
is restricted information. I beg you 
not to do it, but, Gosh, you can do it, 
there is nothing to stand in your way 
of doing it except that you have a 
price tag on it. You have a price 
tag that I think will have some bounces 
that will not be agreeable to you. 


REPRESENTATIVE DURHAM: On that 
point, what do you base your opinion 
on? Have you made a survey? 


Dr. Grece: I base my opinion on 
the sensitive frame of mind that a 
young man is in when he tries to go 
forward with the only capital he has, 
which is his mind. If he finds circum- 
stances where he is given a great deal 
of freedom it appeals to him and frank- 
ly, we, in the [Rockefeller] Founda- 
tion, find that the fellows prefer free- 
dom in the Foundation fellowships, 
over some opportunities, because we 
give them freedom. We say that “it 
is up to you to choose the person you 
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are going to work with; that you can 
take counsel with your teacher; you 
can take counsel with us; but the thing 
is for you to do, not us.” That ele- 
ment of freedom appeals tremendously 
to young men. We do not put any 
foolish screen at the beginning of look- 
ing for candidates. You have to cast 
a net very far and very free to pick 
up real ability, and you have to give 
them circumstances that appeal to 
them. You gentlemen may or may not 
know it, but the actual restrictions on 
research work in this field are such 
as to constitute a handicap in and of 
itself to a scientific man because he 
has been brought up all his life to 
believe that what he can find can be 





shared, and, by Gosh, here is a serv- 
ice where you just cannot do that 
and I want you to realize that you 
are in a difficult position in terms 
of reaching ability. 


Gosh, I have seen so many young 
men turn from radicals to conserva- 
tives and so few turn from conserva- 
tives to radicals that I do not worry 
about the passage of time if they are 
busy with physics in the meantime. I 
know there will be examples that will 
be shocking, and terrifying, and all 
that, but, darn it, they do not amount 
to as big a price as you pay if you 
go into this fear-stricken attitude. 





Statement by 
The American Institute of Physics 


At a meeting held on May 27, Messrs. George R. Harrison, Paul 
E. Klopsteg, F. W. Loomis, George B. Pegram, and Wallace 
Waterfall, members of the Executive Committee of the American 
Institute of Physics, addressed the following telegram to Senator 


Brien McMahon. 


As members of the Executive Com- 
mittee of the American Institute of 
Physics, and in response to a spontane- 
ous demand from many outstanding 
physicists, we wish to express grave 
concern regarding the effect on the 
atomic energy program of the mislead- 
ing impression on the public which ap- 
pears likely to result from recent con- 
gressional criticisms of the Atomic En- 
ergy Commission. Criticism of the AEC 
has recently appeared on two points: 
namely, possible laxness of the Com- 
mission as to security, and the question 
of clearance for holders of AEC fel- 
lowships. 


As to the first of these, the instances 
claimed by some to show that the Atom- 
ic Energy Comimssion may be lax in 
security measures do not impress us as 
serious, especially when considered in 
comparison with the magnitude of the 
Atomic Energy Commission program. 
We are, however, convinced that grave 
danger is threatened by some of the 
measures that are being advocated as a 
result of these criticisms. 


The atomic energy program is a sci- 
entific and technical enterprise, the suc- 
cess of which depends essentially on 
the quality of the personnel that can 


be attracted to it. By direct personal 
observation we have been greatly im- 
pressed with the improvement in mor- 
ale at atomic energy laboratories that 
has been effected by the Commission. 
Hasty disturbances of the Commission, 
its policies, and program, will inevita- 
bly jeopardize this morale with conse- 
quent ill effects on the program. 


As to the Atomic Energy Commis- 
sion fellowship program, we believe it 
is well conceived for the building up of 
the scientific strength of the country. 
The requirement of the loyalty pledge 
and non-Communistic affidavit for AEC 
fellows is reasonable, but _ security 
clearance would be an unnecessary ex- 
tension to the field of education of meas- 
ures appropriate only in secret work. 


A clear distinction should be drawn 
between the need for investigation of a 
scientist who is to work on secret mat- 
ters, and a fellowship-holder who has 
no access to such matters without un- 
dergoing the same personal investiga- 
tion process and clearance as is re- 
quired of an AEC employee. The FBI 
should be used as little as possible in 
investigation of unaccused citizens ex- 
cept when they are to have access to 
secret information. 
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THE AEC FELLOWSHIPS: 
SHALL WE YIELD OR FIGHT? 


Leo Szilard 


The acquiescence of prominent educators in the congressional de- 
mand for non-Communist affidavits as a prerequisite for AEC fel- 
lowships in nonsecret research has offended many scientists. In the 
following article, Leo Szilard, professor of Biophysics at the Univer- 
sity of Chicago, and a notable contributor to nuclear science, chal- 
lenges his colleagues to defend academic freedom. 


HEN David Lilienthal was re- 
We: under Congressional at- 

tack because he had not taken 
care to exclude members of the Com- 
munist party from holding AEC fel- 
lowships, he pointed out that the hold- 
ers of these educational fellowships 
were not, in general, engaged in secret 
work, and that those who were engaged 
in secret work had undergone the usual 
FBI _ investigations. Lilienthal ex- 
pressed doubt that scientists would go 
along with measures that would inject 
political discrimination into the selec- 
tion of applicants for educational fel- 
lowships. 


As the intensity of the Congressional 
attacks increased, Dr. A. N. Richards, 
President of the Naiional Academy, 
and Dr. Detlev W. Bronk, Chairman of 
the National Research Council, which 
awards the AEC fellowships, expressed 
their willingness to accept the require- 
ment of a non-Communist affidavit. 


There was some talk of subjecting all 
applicants for AEC fellowships to an 
FBI investigation, and to many scien- 
tists, this seemed to be much worse 
than the requirement of an affidavit. 
Presumably to ward off this evil, five 
distinguished members of the execu- 
tive committee of the American Insti- 
tute of Physics issued a statement 
opposing such an FBI investigation, 
but at the same time saying that the 
demand for a non-Communist affidavit 
was reasonable.! 


I think these men would be embar- 
rassed if they were asked just why 
they thought that the demand was “rea- 
sonable.” I think it is quite clear what 
is happening here. 


Those who sit in the Councils of our 
learned societies want to be practical. 
They know that, as things stand at 


present, holders of AEC fellowships 
will be required to sign non-Communist 
affidavits no matter what the scientists 
may say or do. So they say to them- 
selves, “Why fight a losing battle? Let’s 
accept the lesser evil so that we may 
avoid a bigger one. If we say that a 
non-Communist affidavit is reasonable, 
most people will conclude that we are 
reasonable, and they will listen to our 
arguments as the arguments of reason- 
able men.” 


Are we scientists going to follow the 
principle of the lesser evil? Our col- 
leagues in Germany have trodden that 
path. 


A few months after the Hitler gov- 
ernment was installed in office, it de- 
manded that instructors of the Jewish 
faith be removed from their university 
positions. At the same time, every as- 
surance was given that professors who 
had tenure would remain secure in 
their jobs. 


The German learned societies did not 
raise their voices in protest against 
these early dismissals. They reasoned 
that there were not many Jewish in- 
structors in German universities any- 
way, and so the issue was not one of 
importance. Those of the dismissed in- 
structors who were any good, so they 
pointed out, were not much worse off, 
since they were offered jobs in England 
or America. The demand of the German 
government for the removal of these 
instructors did not seem altogether un- 
reasonable, since they couldn’t very 
well be expected wholeheartedly to fa- 
vor the nationalist revival which was 
then sweeping over Germany. To the 
learned societies it seemed much more 
important at that moment to fight for 


1Printed on the opposite page. 





the established rights of those who had 
tenure, and this could be done much 
more successfully, so they thought, if 
they made concessions on minor points. 





In a sense the German government 
kept its word with respect to those who 
had tenure. It is true that before long 
most professors who were considered 
“undesirable” were retired; but they 
were given pensions adequate for their 
maintenance. And these pensions were 
faithfully paid to them until the very 
day they were put into concentration 
camps, beyond which time it did not 
seem practicable to pay them pensions. 
Later many of these professors were 
put to death, but this was no longer, 
strictly speaking, an academic matter 
with which the learned societies needed 
to concern themselves. 


The German scientists could not, of 
course, have saved academic freedom in 
Germany even if they had raised their 
voices in protest in the early days of 
the Nazi regime when they still could 
do so with impunity. They could not 
have changed the course of history, but 
they could have kept their hands clean. 


HE non-Communist affidavit which 

will be required from applicants for 
AEC fellowships is so phrased that a 
student who is a member of the Com- 
munist party cannot sign it without 
making himself liable to prosecution. 
It matters not whether he does or does 
not advocate the overthrow of the Gov- 
ernment by force or violence. It mat- 
ters not whether our courts rule that 
the Communist Party does or does not 
advocate the overthrow of the Govern- 
ment by force or violence. 


If a student advocates the overthrow 
of the Government by force, maybe he 
ought to be put in jail. But if he does 
not violate any laws, then it is difficult 
to see how it is possible under the Con- 
stitution to discriminate against him or 
to bar him from educational opportuni- 
ties provided at the taxpayers’ expense. 
Is it permissible so to discriminate 
against a minority of law-abiding citi- 
zens whose political views we dislike? 


177 








Perhaps there is a loophole in the 
Constitution. Or maybe in times of 
stress the Constitution gets stretched a 
bit. Scientists are not qualified to judge 
such legal issues, yet we scientists can- 
not help being concerned. 


S CITIZENS, we are bound to be 
A concerned because we are asked 
to sanction something that comes very 
close to the persecution of a political 
minority. And as scientists we are 
bound to be concerned because the Gov- 
ernment will henceforth send us men 
to work in our laboratories who have 
been selected in a manner contrary to 
the tradition that has prevailed for 
over a century at our great universi- 
ties, as well as at the universities of 
Western Europe. 

What are the overriding national in- 
terests that require us to pay such a 
price? And if there are none, why 
should we condone political discrimina- 
tion of this sort? 

It is well to remember that there was 
a wave of persecution of Communists 
after the first World War under Attor- 
ney-General A. Mitchell Palmer, at a 
time when Russia represented no mili- 
tary threat to the United States, and, 
in many ways the persecution then was 
worse than anything that has happened 
this time—so far. But this time, the 
scientists are being asked to sanction 
persecution by accepting students into 
their laboratories on the basis of a 
selection that is not free from political 
bias. 


If there are no overriding national 
interests involved, why should we tol- 
erate the breach of a tradition which 
has hitherto prevailed at our great 
universities, even though not all of our 
universities abided by it with equal 
tenacity? 

It is a vital part of this tradition that 
scientific ability be made the sole cri- 
terion for the selection ot those who 
are given facilities for research or 
faculty appointments. The requirement 
of a non-Communist affidavit is the 
first breach of this tradition that has 
resulted from accepting Federal aid to 
education, and there is every reason to 
expect that others will follow. 


Federal aid to education may be a 
necessity, but Federal political control 
of education is an evil. This evil our 
universities will not be able to resist un- 
less scientists take a stand based on the 
major principle which is involved, and 
on which they are united. Once we give 
up this stand and retreat, there is no 
second line of defense behind which we 
can unite. 
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If asking for a non-Communist affi- 
davit is reasonable, then it is also 
reasonable for the Government to re- 
fuse to take an applicant’s word for 
his not being a Communist, and to in- 
vestigate all applicants. And, if it 
is reasonable to investigate holders of 
AEC fellowships, why is it not equally 
reasonable to investigate holders of 
fellowships from the National Science 
Foundation? And if a university re- 
ceives Federal aid to its educational 
and research program, is it not quite 
reasonable to investigate the members 
of the faculty and the students who 
benefit from such aid? 


Those who reconcile themselves to 
the first breach of our tradition will in 
due time reconcile themselves to a sec- 
ond breach. Those who follow the prin- 
ciple of the lesser evil will have to re- 
treat again and again. If we do not 
take a stand on the first occasion, when 
our most valued tradition is threatened, 
we shall never take a stand. 


The scientists, ever since they scored 
a major victory in defeating the May- 
Johnson Bill, and thus helped to bring 
about civilian eontrol of atomic energy, 
have been very conscious of the im- 
portance of their good public relations. 
Many of them think that it is better 
from the viewpoint of public relations 
to appear “reasonable” at this time, and 
to make concessions, rather than to take 
a fighting stand. 


They might be right about this, for 
this time, if we give battle, we cannot 
be sure that we shall win. 


But there are more important things 
for us to think about these days than 
our good public relations. There are 
more important considerations than our 
natural desire to win every battle. 
There is justice to think about, and 
freedom, and our integrity. 


Justice and freedom have never been 
secure for very long in any one area 
of the world. None of us can say for 
sure what fate awaits them in the 
United States in the crisis through 
which we shall be going in the re- 
mainder of this century. Freedom and 
justice might survive this crisis; or 
they might not. They might perish and 
the efforts of scientists might be of 
little avail. What we scientists can do 
is to resolve that they shall not be 
allowed to perish without a fight. And 
those of us who do not wish to fight 
can at least refuse to help dig the 
grave. 
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evidence; they take into consideration 
questions of opinion, sympathy, and 
association in a way which is profound- 
ly repugnant to the American tradition 
of freedom; they determine at best 
whether at a given time an individual 
does have sympathy with the Commu- 
nist program and association with Com- 
munists, and throw little light on the 
more relevant question of whether the 
man will in later life be a loyal Amer- 
ican. It would be foolish to suppose that 
a man against whom no derogatory in- 
formation can be found at the age of 
twenty was by virtue of this guaran- 
teed loyal at the age of thirty. It would 
be foolish to suppose that a young man 
sympathetic to and associated with 
Communists in his student days would 
by that fact alone become disloyal, and 
a potential traitor. It is basic to science 
and to democracy alike that men can 

learn by error. 


4. My colleagues and I attach a spe- 
cial importance to restricting to the 
utmost the domain in which special 
secret investigations must be conducted. 
For they inevitably bring with them a 
morbid preoccupation with conformity, 
and a widespread fear of ruin, that is 
a more pervasive threat precisely be- 
cause it arises from secret sources. 
Thus, even if it were determined, and I 
do not believe that it should be, that 
on the whole the granting of fellow- 
ships, or, more generally, of Federal 
support, to Communist sympathizers, 
were unwise, one would have to balance 
against this argument the high cost in 
freedom that is entailed by the inves- 
tigative mechanisms necessary to dis- 
cover and to characterize such Com- 
munist sympathizers. This is what we 
all have in mind in asking that these 
intrinsically repugnant security mea- 
sures be confined to situations where 
real issues of security do in fact exist 
and where, because of this, the mea- 
sures, though repugnant, may at least 
be intelligible. 

You and I have had occasion to dis- 
cuss in the past how central a place 
the control of atomic energy occupies 
in the preservation of the basic free- 
doms of inquiry, freedoms essential at 
once for scientific progress and for the 
preservation of our democratic institu- 
tions. It is because I believe that the 
issue which has been raised here bears 
directly on the maintenance of freedom 
of inquiry that I hold it so important 
that it be wisely resolved. 

With every warm good wish, 


ROBERT OPPENHEIMER 
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REFLECTIONS ON GOVERNMENT 


Edward U. Condon 


The following paper by the Director of the National Bureau of 
Standards was written before the current attacks on the administra- 
tion of the atomic energy program. Recent events have increased 
the force of Dr. Condon's observations. 


ture a paragraph from an article by 

Harry Aubrey Toulmin, Jr. which 
appeared in the April 4 issue of Chem- 
ical and Engineering News. This para- 
graph says: 


[es use as my point of depar- 


“ 
. 


- when you lay the dead hand 
of government bureaucracy upon any 
creative enterprise, you reduce the ad- 
venture to one of rules and regula- 
tions, of civil service requirements, 
to preserve mediocrity in its perpetual 
vacation at government expense. You 
furnish opportunities for so many small 
minds, comfortably positioned, by rea- 
son of political affiliation or civil serv- 
ice good fortune, in situations where 
jobs are made by keeping a host of 
rules and regulations to sterilize every 
thought, every independent action, and 
every interesting adventure in the field 
of science.” 


These remarks are admittedly ex- 
treme ones. I doubt that many others 
have voiced themselves as_ strongly 
or as bitterly. 


I take issue with such remarks. 
Criticism like this is not only gross- 
ly exaggerated but stands on ground 
that is essentially destructive in na- 
ture. Although not usually put in such 
extreme language, especially in a sci- 
entific periodical, nevertheless, I have 
noticed rather more of such talk than 
I think is good or well-founded. 


It happens that I have had per- 
sonal experience on the faculties of 
several of our leading universities, on 
the staffs of a leading industrial lab- 
oratory and of two major war re- 
search projects, Federally financed but 
privately operated, and now several 
years of service, including the ordeal 
by smear, with a major scientific lab- 
oratory of the Federal Government. 
That covers the gamut of possibilities 
almost as completely as those enu- 
merated and eliminated one by one in 
Arthur Roberts’ famous song entitled 
“Placement.” 


I have noticed something seriously 
wrong with the operations of every 


one of these places where I worked. 
I have wondered about this a great 
deal. Of course, they all had in com- 
mon the fact of being places where 
I had a finger in the pie, and that 
may have been what was wrong with 
them. But I have come to the con- 
clusion that this hypothesis would exag- 
gerate the amount of my influence on 
them. I think the real root of the 
difficulty was that other feature which 
they all had in common, namely, that 
they were all human institutions, run 
by human beings. 


If you think back over all the trou- 
blesome and annoying situations you 
have ever been in, you will find that 
the trouble was usually caused by 
human beings, if not by yourself, then 
by someone else. 


That, I think, is what is wrong with 
the Government, if anything, and in 
this respect it is no worse and no 
better than all our other group ac- 
tivities, namely, that it is run by 
people; just plain ordinary people, like 
you and me. Maybe we should get a 
machine to do these things for us. 
Maybe we should turn the whole busi- 
ness over to some grand super servo- 
mechanism, a machine whom we might 
name Mr. Cyrus Berneticks; by those 
who are already well acquainted with 
him personally, like Norbert Wiener, 
he could be referred to familiarly just 
as Cy Bernetics. 


Aldous Huxley in his Brave New 
World satire was going to do all this 
with special breeds of people, not at 
all like the little old fallible folks 
that we know, but this would take 
generations of very fancy breeding. 
We physicists and electronic engineers 
cannot wait that long: we will do it 
with electron tubes and thyratrons, 
mercury delay lines, cathode ray tubes, 
and the like. 


In the meantime we have to live 
together and with our Government as 
best we can for I am sure it will 
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take some time for enough of us to 
master the books of Wiener and of 
von Neuman and Morganstern well 
enough to be able to build this super 
governmental machine. 


There is another reason why we had 
better not chuck our Government too 
quickly, why we should patch it up 
and make it work as best we can, 
and that is this: I have noticed that, 
strangely enough, whenever there is 
some really major undertaking to 
be carried out, the Federal Government 
is usually found to be the outfit to 
do it. We entrust all sorts of impor- 
tant activities to it—such major proj- 
ects as conservation of natural re- 
sources, reclamation of deserts for 
fruitful agriculture, and most of the 
basic research on aeronautics. Why 
we even entrust the national defense 
to the Federal Government! 


In the last war, when we needed all 
sorts of special scientific gadgets in 
a hurry, we not only utilized to the 
fullest the facilities of existing gov- 
ernment agencies, but hastily threw 
together a special one, the O.S.R.D. of 
long and well-remembered fame. Under 
the doughty leadership of Dr. Vanne- 
var Bush we proceeded by this means 
to lay the “dead hand of government 
bureaucracy” on the business at hand, 
and to produce micro-wave radar, 
proximity fuses, and the atomic bomb. 


To refer to such things, and to the 
regular as well as the wartime ac- 
tivities of the Government’s research 
laboratories as being situations in 
which mediocrity is preserved in per- 
petual vacation at government expense 
is so much stuff and nonsense. The 
chemists should know better than to 
print such stuff in their journal. 


AM not, you understand, trying to 

maintain that the Government is 
by any means perfect or even that 
we should be satisfied with it. I have 
had enough experience, especially some 
which I am not at liberty to make 
public, to convince me that this is not 
the case. I hope you will take my 
word for this without having to have 
similar experiences yourselves. I am 
merely trying to say that I think the 
Government is here to stay, as is 
Harvard or Princeton or even Cal Tech. 
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I will go further: I will even make 
such an unsubversive remark as to 
say that I think our experience has 
shown that we have a mighty fine 
form of government with a lot of very 
precious things in it, such as the Bill 
of Rights of the Constitution. 


These things being true I think we 
should turn a deaf ear to those who 
make such foolishly exaggerated state- 
ments as are contained in the para- 
graph I have chosen as my text. In- 
stead we should work together, all of 
us, both inside and out of the Gov- 
ernment service, to study and solve the 
administrative and political problems 
of our Government’s scientific labora- 
tories, to the end that we can work 
toward their steady improvement and 
increased efficiency. This is the meth- 
od we use in our private affairs and 
in business and in our universities. 
This is the method by which we should 
approach all problems of government. 


Altogether too much has been said 
in the past about the bad features of 
working for the Government. It has 
, been my experience that most of this 
comes from people who have either 
never worked for the Government or 
did so many years ago. If any first- 
rate physicist doubts my word, let him 
come to work in the Government serv- 
ice. He will find that most of the 
bad things he may have heard are not 
true and that he will have the oppor- 
tunity to work in splendidly equipped 
laboratories and libraries with a splen- 
did group of associates who are just 
as able and as devoted to the progress 
of science and to public service as any 
persons he could find anywhere. 


Out there on Connecticut Avenue we 
are continuing to raise a National 
Bureau of Standards to which the wise 
and honest physicists can repair. 


HERE is, however, a more serious 

matter to which I ask leave to 
direct your attention. For some time 
past there has been in this country a 
somewhat alarmed concern over the 
possibility that there may be at large 
among us some disloyal persons whose 
attitudes are such as to lead them to 
commit disloyal or treasonable acts. 
Ever since the report of such affairs 
in Canada reached us in 1945, we have 
been unable to rule out this possibility. 
In the past several years a great 
deal of time and effort has been spent 
on the problem of seeking out and 
eliminating any such persons from posi- 
tions of trust. 


This is an important function of gov- 
ernment which we confidently entrust 


180 


to the “dead hand of government burea- 
cracy” in the form of the Federal 
Bureau of Investigation. 


If that is all there were to the mat- 
ter, there would be no cause for alarm. 
Seeking out evidence of disloyalty is 
an unpleasant business which becomes 
all the more unsavory if one finds 
this evidence. But the serious mat- 
ter which I alluded to is the fact that 
many persons are using, or trying to 
use, or would be willing to use, or 
would be willing to see used, this proper 
activity for partisan political purposes, 
for the trumping-up of attacks directed 
at persons whose only offense is that 
they think differently on some specific 
policies than do the attackers. 


HIS is a matter which should be 

of great concern to all decent 
Americans, for it is a most un-Amer- 
ican approach to our problems. I feel 
that it is particularly a matter of 
concern for scientists and university 
people at this time because there are 
signs that they will be the particular 
butt of an increasing number of at- 
tacks of this kind. 


I know that most of you would like 
to believe that the crisis was passed 
last November and that everything 
is all right now. Unfortunately, that 
is not so. Maryland has just adopted 
a law which many feel could have un- 
American consequences, and state legis- 
lative committees on so-called sub- 
versive activities are actively at work 
in Washington, California, and Illinois, 
and perhaps other states. Several, per- 
haps all, of these committees are di- 
recting their attention to the universi- 
ties, and to scientists in particular, in 
a way that is strikingly reminiscent 
of the wave of anti-intellectualism 
which formed an early part of the 
Nazi rise to power in Germany. The 
Nazi formula is being applied here 
with practically no variation from the 
way the Nazis were using it just fif- 
teen years ago. 


Recently several young members of 
the American Physical Society were 
summoned before executive sessions of 
the House Committee on Un-American 
Activities. Let us hope that the careers 
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and reputations of these young scien- 
tists will be fairly dealt with, instead 
of being subjected to the kind of smear 
attack which was so prevalent last 
year. 


Scientists connected with the atomic 
bomb project during the war have 
received more than their proportionate 
share of attention from the old House 
Committee. This is partly accounted 
for by the sensational news value of 
the atomic bomb project. Some might 
think that it reflects unfavorably upon 
the ability to organize adequate secu- 
rity measures of the army officer who 
was in charge of this project during 
the war. This surely could not be a 
correct interpretation of the facts, as 
the security organization of the Man- 
hattan District was unusually large 
and effective. 

Moreover, I do not believe that there 
is anyone in the Government who sin- 
cerely believes that there were any 
serious failures of security on the part 
of the loyal team of physicists, chem- 
ists, and engineers who carried the 
atomic bomb project through success- 
fully. 


HAT then is the real purpose of 

these harassments and persecu- 
tions? I do not believe there is any 
single answer, but I believe I can 
give several components of a multiple 
answer. I will leave to you the more 
difficult problem of assaying the rela- 
tive contribution of these several com- 
ponents. 

First, I believe that there is grow- 
ing in this country a widespread anti- 
intellectualism which is violently op- 
posed to free speech and free discus- 
sion, unless the views expressed hap- 
pen to fit its own stereotypes. 

Second, I believe that there is a 
particular vindictiveness against the 
atomic bomb scientists on the part of 
persons annoyed by the part these 
scientists played in securing the legis- 
lation which established the present 
civilian Atomic Energy Commission. 

Third, I believe there is a larger 
group of American isolationists than 
is generally realized. They have been 
operating largely underground until 
now, but in the near future, they will be 
increasingly bold in trying to put 
over the idea that world government, 
or international co-operation programs 
of any kind, or even the United Na- 
tions, are subversive and un-Amer- 
ican. One step in paving the way for 
this is an attempt to discredit or in- 
timidate those scientists who have 
stressed the inescapable necessity of 
working toward the one-world concept. 
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Fourth, I do not omit the possibility 
that some honest and sincere persons 
have been unstrung by the general 
tension and hysteria and genuinely be- 
lieve that the scientists are untrust- 
worthy fellows. 

There are probably a lot of other 
components in this stew, but these 
seem to me to be the important ones. 

I do not want anyone to construe 
anything that I have said at any time 
as opposition to fairly and competently 
conducted inquiry into suspected sub- 
versive activity. But I do want to 
be on record against incompetence in 
such investigations and against their 
being conducted in an atmosphere of 
hysteria-generating publicity. 


WOULD like in this connection to 
| express a few opinions concerning 
the President’s Loyalty Program for 
investigation of employees of the Fed- 
eral Government. I think that this 
program is and has been a splendid 
thing, given the situation of which 
it is a part. 

In the spring of 1947, just two years 
ago, hysterical political orators were 
telling the American people that their 
Government was honeycombed—I be- 
lieve that honeycombed was the usual 
word—with disloyal employees. If this 
were true, we all agree, it would be a 
pretty serious matter. 


The President took cognizance of 
these serious charges by setting up 
an orderly mechanism for investigat- 
ing, from this point of view, every 
one of the more than two million em- 
ployees of the Federal Government. 
This provided for hearings, privately 
conducted, for any employees about 
whom derogatory information was pro- 
duced, followed by an appeal and re- 
view procedure well designed to mini- 
mize as far as possible any possible in- 
justice. It was splendidly devised and, 
in the main, carried out with fairness. 
Political opponents of the President, 
having labored hard to spread the accu- 
sations which made the program neces- 
sary, now tried to represent it as being 
an admission on his part that their 
accusations had some foundation. 


UT the outcome proved quite other- 
wise, and the blame for all the 
needless expense, disturbance, and per- 
sonal suffering which these investiga- 
tions have caused should rest squarely 
on those who raised the false alarms. 
Of course the whole thing was a 
dirty and unpleasant business. Some 
of the “charges” made are ridiculous, 
that is, now that it is over. 
For example, if I did not have a 
transcript to prove it, I doubt if many 


would believe me when I say that in 
my own loyalty hearing I was asked 
about an accusation that “you have 
been highly critical of the older ideas 
in physics!” 


When I heard this I could hardly 
believe my ears. However, there is 
one thing that one must not do with 
inquisitors, and that is to appear not 
to take them seriously. So I went into 
an impassioned affirmation of faith in 
Archimedes’ Principle and the general 
correctness of Newton’s Law of Gravi- 
tation. 


It must have satisfied them, for I 
have had the pleasure of adding their 
“clearance” to my collection, which 
I feel may be the largest collection of 
clearances in the country. 


Nevertheless, I want to say again 
and emphatically that, given the hys- 
terical political atmosphere with its 
grossly unfounded accusations, the 
President’s Loyalty Program did a won- 
derful job in giving a fair hearing 
to many persons who would otherwise 
have been the unprotected victims of 
false accusations from whatever un- 
scrupulous source they might arise. 


Along with many others, I had 
thought that this fever was burning 
itself out. But a recent tour across 
the country gave shocking evidence of 
the way in which various state legis- 
lative committees are becoming active 
in attempting to discredit university 
scientists, merely because a few scien- 
tists entertain minority views. It 
seems to me to be my duty to give 
this warning of the dangers to America 
of that attack and to urge all scien- 
tists, in each local community, to give 
serious attention to the menace to our 
Constitution of these attempts to 
“lynch by label.” Let us not give such 
exclusive attention to the threat of 
totalitarianism on the left, that we let 
ourselves be engulfed by the totali- 
tarianism on the right. 


N closing, let me remind you that 

the late Senator Huey Long of 
Louisiana is reported to have said, 
more than a dozen years ago, when we 
were just beginning to worry about 
the threat of totalitarian governments 
in Germany and Italy, that if fascism 
ever comes to America, it will come 
in the guise of 100 per cent Amer- 
icanism. 


I feel keenly that it is our duty 
and responsibility to think clearly and 
carefully about these danger signs 
appearing in our country. I would like 
to be able to believe that I over- 
estimate their importance, but the past 


decade alone provides for us too many 
examples of nations where the people 
who ignored the symptoms of totali- 
tarianism, ignored the symptoms of 
the disease until it was too late. Anti- 
intellectualism precedes the totalitarian 
putsch, and anti-intellectualism is on 
the upswing here. 

There is an aphorism about letting 
sleeping dogs lie—and many of us are 
tempted to do just that. But that 
aphorism is not applicable here, for 
the dogs to which I refer, while they 
have been doing plenty of lying, are 
certainly not asleep. 
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done before the Committee and in pub- 
lic, and that “a division line can be 
made, and explicitly made, between se- 
cret and nonsecret” matter, with the 
secret testimony kept to a minimum and 
presented in supplementary executive 
sessions. He appeared confident that 
the record of over-all accomplishment, 
once it had been set forth, would fully 
vindicate the AEC, 


The Commission’s critics were non- 
plussed, at least temporarily. Its 
friends in the Congress, strongly sup- 
ported by the press, insisted that there 
must be a complete and fair investiga- 
tion of the whole situation. Obviously 
unprepared for this kind of an offen- 
sive, Hickenlooper lamely requested 
that the Joint Committee go into ex- 
ecutive session for the purpose of deter- 
mining the order of procedure in con- 
ducting the inquiry. 

Thus by firm, decisive action, the 
AEC succeeded for the first time in 
two rough weeks in righting a distinct- 
ly rocky boat. At the end of May the 
consensus of opinion at the Capitol was 
that Lilienthal might be in for a tedious 
and perhaps painful investigation. New 
items of the painful variety kept crop- 
ping up—a report on May 27 by a 
Joint Committee subcommittee which 
criticized the Commission’s “patently 
questionable” natural gas project at 
Oak Ridge. But both the AEC and its 
Chairman had earned better than an 
even chance against their enemies and 
with their friends. And the most im- 
portant by-product of the storm was 
the prospect that a thorough look at 
the atomic energy enterprise could 
strengthen the Commission by endors- 
ing its general excellence, revealing its 
errors, and helping to bring the Con- 
gress and the man on the street a little 
closer to a sense of what the atom is all 
about. 
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HICKENLOOPER VERSUS LILIENTHAL 


THE ACCUSATION 


On May 22, Senator Bourke B. Hicken- 
looper, former Chairman and now the 
ranking member of the Joint Congres- 
sional Committee on Atomic Energy, 
issued the following statement demand- 
ing the resignation of Mr. Lilienthal, 
AEC Chairman, on charges of “in- 
credible mismanagement.” 


In the national interest, the time 
seems to have come for some plain 
talk about the Atomic Energy Commis- 
sion. The Atomic Energy Commission 
is now staggering under daily dis- 
closure of evidence of incredible mis- 
management. The Joint Congressional 
Committee on Atomic Energy is about 
to begin a series of public hearings 
which could turn into a carnival of 
confusion, so as a Senator who has 
devoted most of the last three years 
to this subject, I feel it is my duty to 
speak plainly before major damage may 
be done to our atomic energy establish- 
ment and to the principle of civilian 
control. 


On the matter of the missing ura- 
nium, the facts are: 


1. A container of about 9 to 10 
ounces of uranium oxide enriched with 
82 grams of Uranium 235 was dis- 
covered missing at the Argonne Na- 
tional Laboratories, Chicago, on Feb- 
ruary 8, 1949. The AEC Chairman, 
David E. Lilienthal, has attempted to 
minimize this quantity. He has sneered 
at the nation’s “four-gram jitters.” 
The truth is that for research in the 
field of weapon development, this is 
a vast quantity of this precious mate- 
rial. Dr. Allen May, the British scien- 
tist, drew a ten-year prison sentence 
for stealing 1/1000th of a gram of 
U-235; and we began building Han- 
ford before we had as much as is still 
missing. 


2. The AEC, in direct violation of 
its duty, did not notify the FBI of 
this loss until March 28, 1949. Mr. Li- 
lienthal has declared that there was 
no suspicion of theft or espionage. 
This is completely untrue. The FBI 
was called in only because there was 
suspicion of theft and espionage, and, 
though the trail was completely cold, 
the FBI made its investigation on the 
assumption of theft and espionage. 
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8. The AEC did not notify the Chair- 
man of the Congressional Committee 
until April 27, 1949, though the law 
requires that such notification be made 
immediately. 


4. When this loss was reported pub- 
licly on May 17, 1949, by the New York 
Daily News, Mr. Lilienthal replied that 
the loss was trivial and that it was 
being partially recovered, from “waste.” 


There is no satisfactory evidence to 
support this claim. It is true that 
some U-2385 is being recovered from 
waste—this is a process which goes 
on constantly—but there is no satisfac- 
tory evidence that what is being re- 
claimed is indeed from the missing 
parcel. 


We have no conclusive evidence that 
a theft has been committed but neither 
do we have conclusive evidence that 
a theft has not been committed. 


What makes this situation deeply 
disturbing to me and other colleagues 
is this: We have learned from the 
records that there are numerous per- 
sons employed on our atomic projects 
who have strong Communist leanings. 
We have urged Mr. Lilienthal to adopt 
a realistic attitude toward these dan- 
gerous persons, but he has not been 
responsive to our urgings. And if two- 
thirds of a pound of uranium com- 
pound? can disappear without either 
the FBI or the Joint Committee being 
notified for six weeks, how can a re- 
sponsible member of Congress have any 
confidence in Mr. Lilienthal’s manage- 
ment? 


In the matter of the fellowship pro- 
gram, the situation is this: 


Tomorrow, Dr. Isidore S. Edelman, 
a 29-year-old scientist, will appear be- 
fore the Congressional Committee to 
try to salvage his career. He is no 
doubt a brilliant young man, and the 


1 Natural uranium, available to the Soviet gov- 
ernment in ton quantities, contains some 6000 
grams of U235 per ton. The lost material con- 
tained, according to Senator Hickenlooper, 32 
grams of U235 in about 255 grams, i.e., it was 
enriched 18-fold but was only 12% in the fission- 
able isotope. It is misleading to rank the loss of 
this material today with the theft four years ago 
by Dr. May of “‘slightly enriched’’ U235. Actually, 
Dr. May additionally confessed to having trans- 
mitted secret information and one ten-thousandth 
of a gram of U233, which latter does not occur 
in nature. 


2“Two-thirds of a pound of a uranium com- 
pound” is itself an entirely negligible quantity. 
The McMahon bill does not even require registra- 
tion of such quantities in private possession. The 
whole value lies in the enrichment. 
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publicity given him is tragic to him- 
self, perhaps even to the nation. But 
this is a tragedy which must be laid at 
Mr. Lilienthal’s door. 

Dr. Edelman had earlier applied for 
work in the AEC laboratories, but the 
AEC’s own Security Department ruled 
that he could not be cleared for access 
to restricted atomic information. When 
Mr. Lilienthal insisted, in the face of 
this report, on awarding Dr. Edelman 
a fellowship, the Joint Committee 
warned him that he was being un- 
realistic and unfair. 

A student or his wife having been 
Communists does not render him in- 
eligible for public education in Amer- 
ica. It does not render him ineligible 
for aid in private foundations. But be- 
cause of the realities of our time, be- 
cause there is a Communist conspiracy 
against democracy and peace in the 
world, it does render him ineligible for 
education in the atomic field at gov- 
ernment expense. 

Because of this reality, Mr. Lilien- 
thal was urged to approve no student 
for an AEC fellowship until the ap- 
plicant had been given an FBI in- 
vestigation. Mr. Lilienthal flatly re- 
fused to admit even the propriety of an 
investigation, and Dr. Edelman’s tragic 
experience is the result of this doc- 
trinaire obstinacy. 

It is my hope that after Dr. Edel- 
man’s appearance, the necessity for 
making public spectacles of Mr. Lilien- 
thal’s mistakes will be eliminated. I 
hope that the AEC will now quietly 
cancel all fellowship students who can- 
not qualify as good security risks. 

Public hearings should, of course, be 
afforded these persons involved who, 
themselves, insist on it. 

In addition to these two highly pub- 
licized fiascoes by Mr. Lilienthal and 
the AEC, in my opinion, there is now 
perhaps even more serious evidence of 
maladministration. Our atomic pro- 
gram is suffering from equivocation, 
misplaced emphasis, and waste. There 
are a number of important problems, 
the solution of which requires adminis- 
tration by the Chairman of the AEC 
which is competent, realistic, and coura- 
geous. 

It is my considered opinion, in the 
light of the record of the past two 
years, that the interests of the nation 
can best be served by the President’s re- 
questing the resignation of Mr. Lilien- 
thal. 
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THE REPLY 


In the letter printed below Mr. Lilien- 
thal replies to Senator Hickenlooper’s 
charges: 


DEAR SENATOR McMAnON: 


A full, complete and speedy report 
on the charges that the United States 
Atomic Energy program is virtually a 
failure is a matter urgently necessary; 
the investigation initiated by the Mc- 
Mahon committee and to be carried out 
by it is welcomed. 

The charges by Senator Hickenlooper 
of “incredible mismanagement,” “mis- 
placed emphasis,” and “maladministra- 
tion” involve nothing less than the se- 
curity of the nation and the peace of the 
world. 

If it is true that the atomic energy 
program is in an almost bankrupt con- 
dition, then this nation, far from being 
the custodian and trustee of a substan- 
tial stockpile of atomic weapons, and 
in a favorable production situation, is 
in a sadly weakened condition. If this 
were true it is difficult to imagine any 
single fact more disturbing to the peace 
of mind of the people of the country or 
to the security of the world’s democ- 
racies. 

The facts on this crucial test of our 
stewardship can be readily established. 

That in an enterprise requiring the 
services of some 60,000 human beings 
there have been mistakes and errors 
goes without saying; this has been 
freely admitted. Working with the atom 
does not make human beings perfect 
and beyond error. For these errors and 
mistakes the Commission has and will 
continue to accept full responsibility. 

The failure to follow explicit Com- 
mission regulations in the matter of 
the uranium oxide at the Argonne Lab- 
oratory in Chicago is such an instance. 
In the handling of many of thousands 
of tons of crucial materials, in various 
forms, the Commission and its con- 
tractor-employees have sought and will 
continue to seek to improve on methods 
of accountability that will keep the 
element of human fallibility at a mini- 
mum; no system can eliminate the hu- 
man factor entirely. 

Among the hundreds of decisions of 
policy thus far made by the Commis- 
sion, and those that will be made in 
the future, there are many the sound- 
ness of which is and will be subject to 
differences of judgment among equally 
sensible men. Such a case is that con- 
cerning scholarships for nonsecret 
study, awarded by the National Re- 
search Council of the National Acad- 
emy of Sciences as contractor for the 
Commission. 


The policy of the Council and the 
Commission has in the past ten days 
been changed to meet the objections, on 
public policy grounds, strongly ex- 
pressed by members of the Congress. 
But the difference was one of judgment 
on which equally patriotic and reason- 
able men could have and do entertain 
differing views. 


The export of isotopes to scientists 
abroad, announced by the President in 
September, 1947, is another instance. 
This was done upon the unanimous rec- 
ommendation of distinguished advisors 
to the Commission. There are bound to 
be cases of underestimation of con- 
struction costs by contractors of the 
Commission in connection with urgent- 
ly needed facilities of a wholly new 
kind. These are properly subject to crit- 
icism. But they were common experi- 
ence during the war and today in indus- 
try generally. 


The Joint Committee on Atomic En- 
ergy of the House and Senate was es- 
tablished by the McMahon Act to re- 
view and consider, among other things, 
differences of judgment on policy, and 
to receive and consider and appraise 
the rate of progress, or lack of progress 
in the substantial work of this project 
—one of the largest enterprises and 
most complex in history. Numerous re- 
ports, largely secret or top-secret, and 
frequent hearings, conferences, and 
staff liaison have made your committee 
essentially—and rightly so—a contin- 
uous congressional investigating com- 
mittee. 


The test of whether there has been 
and is “incredible mismanagement” and 
a grave situation in this country’s 
atomic energy program can be made a 
quite specific test, or series of tests. 
The country, I suggest, is entitled to 
and will want to know thé answers to 
such specific questions as the following, 
among others, and we welcome the de- 
cision of your committee to proceed to 
the making of such analysis of report. 


1. Has the Commission failed in 
its stewardship at a time of great ten- 
sion in its obligation paramount to all 
others; i. e., the production and im- 
provement of these complex scientific 
weapons? What is the state of our 
atomic weapons—the order of magni- 
tude of the stockpile; the improvements 
made in the past two and a half years 
in new weapon design? What has been 
the progress in the past two and a half 
years of our stewardship? What is the 
progress today in still further improve- 
ments, and the quality of personnel and 
the morale of those engaged in this 
work? 


2. How about production of fission- 
able materials—the essential ingredi- 
ents of atomic weapons? Is it on a se- 
cure basis? What situation did the 
project face concerning disruption of 
production and how successful were the 
steps taken to overcome them? We as- 
sert, and our reports to you have made 
clear, that production is now at the 
highest level in history, with the same 
facilities; that new facilities are ap- 
proaching the production state. 

3. How has basic and applied re- 
search progressed since the Commis- 
sion took responsibility—and where 
was it when the Commission took over? 

4. How about security? 

What was the state of physical pro- 
tection of plants when the Commission 
took over? Has this improved, and in 
what ways? 

What about security of secret docu- 
ments—what was the situation when 
the Commission began, and what is it 
today? 

What about accountability for source 
and fissionable materials? What was 
the situation in 1947? What is it today? 

5. What about the investigation and 
clearance of personnel—what was the 
situation, and what is it today? 

There are many other areas of in- 
quiry that your committee will engage 
upon, in addition to those carried on 
by it continuously as a regular prac- 
tice in the past. 

But the chief question I believe is 
this: Is this country weak today in 
atomic weapons and materials, and in 
their production and improvements, as 
implied by the broad and grave charges 
leveled against the Commission? 

It can be stated categorically that the 
record in this respect is a proud one. 
It is one to give great reassurance to 
the peoples of the world who, as of this 
hour, rely upon the strength of the 
United States of America. 

In order that the fears and misap- 
prehensions on this score may be set- 
tled beyond peradventure and as 
promptly as it is possible, it is urged 
that the Joint Committee call before 
it immediately not only the Commis- 
sion, its staff, its principal industrial 
and university contractors, but also 
other citizens of the highest renown 
and technical standing, including the 
distinguished members of the General 
Advisory Committee and other advisory 
groups for their testimony and ap- 
praisal. In this way the dangerous cloud 
of uneasiness resulting from these 
charges will be dispelled. 

Sincerely yours, 
Davip E. LILIENTHAL 
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FAS ANNOUNCES POLICY DECISIONS 


The first four statements appearing below were adopted at a 
meeting of the Governing Council of the Federation of American 
Scientists, held in Washington on May |; the fifth statement (on 
the AEC investigation) was issued by the Federation's Adminis- 
trative Committee, after an emergency session in New York on 


May 31. 


NATIONAL SCIENCE FOUNDATION 


hearings on National Science 

Foundation legislation before 
the House Committee on Interstate and 
Foreign Commerce, strong opposition 
to the entire Foundation concept was 
voiced by the National Patent Council. 
It appears that this organization has 
succeeded in arousing unfounded fears 
among small manufacturers and busi- 
ness men that the Foundation “would 
inevitably dry up the creative foun- 
tainheads of American Industry by 
stifling individual incentive to invent 
and produce.” In recent weeks con- 
gressmen have had a steady flow of 
mail urging this point of view. The 
majority of the committee now con- 
sidering the legislation is not likely 
to be impressed, since they have given 
sufficient study to the bills to recog- 
nize the falsity of the charges. But 
other congressmen, who will make the 
final decision on the House floor, may 
be impressed if their mail continues 
to be predominantly opposed to the 
bill. 


D vs the recently concluded 


The great majority of scientists, 
whatever the disagreements on detail, 
favor the establishment of a National 
Science Foundation. The long course 
of the legislation can be finally and 
successfully ended in the next month. 
It must not be jeopardized by silence 
on the part of scientists, silence which 
will be interpreted as indifference. The 
Federation of American Scientists calls 
upon all scientists and their organiza- 
tions, recognizing that this is the crit- 
ical hour for establishment of a Na- 
tional Science Foundation, to communi- 
cate directly with their own representa- 
tives in Congress urging them to vote 
for the National Science Foundation 
Act of 1949 when it reaches the floor 
of the House. 


BIKINI REPORT 


The Report-of the President’s Eval- 
uation Committee on the Bikini atom- 
ic bomb tests has been cleared for pub- 
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lication by military security, but is 
still withheld from publication by high 
governmental authorities. The Federa- 
tion of American Scientists urges that 
this report be made public, since the 
information it contains will contribute 
to public understanding of the issues 
involved in the utilization and control 
of atomic energy. 


DISCUSSION OF INFORMATION 
ON BOMB STOCKPILE 


Any attempt to muzzle public dis- 
cussion is a real threat to the future 
of our country. The number of avail- 
able atomic bombs in the U. S. is known 
to only a few top military and gov- 
ernment officials. The President of the 
United States has asserted at a recent 
news conference that the atomic bomb 
stockpile is not a matter for public 
discussion. 


Clearly this information has great 
importance in evaluating our military 
defense program and foreign policy. 
While admitting that publication of 
this information might be of some 
benefit to other countries, we must, 
nevertheless, weigh this against the 
break with our traditional policy of in- 
forming the public on matters of na- 
tional welfare. Should the Congress 
and the public be told the number of 
atomic bombs in our stockpile? The 
Federation of American Scientists sup- 
ports the proposal which Senator Brien 
McMahon made in an address before 
the Economic Club at Detroit on Jan- 
uary 3 (reprinted in the Bulletin of 
the Atomic Scientists, March, 1949), 
that this important question should 
receive full public discussion. 








THE STRAND CASE 


The Federation of American Scien- 
tists is concerned about implications 
for scientific freedom involved in the 
charges made by Dr. A. L. Strand, 
President of Oregon State College, in 
justifying his decision not to renew 
the contract of Dr. Ralph Spitzer, As- 
sociate Professor of Chemistry. The 
basic charge made against Spitzer 
is that he is a follower of the Com- 
munist party line. Statements received 
by the Federation from Spitzer and 
Strand show that the only evidence 
presented publicly in support of the 
charge against Spitzer is a letter writ- 
ten by him to a technical journal. From 
this Strand concludes that Spitzer 
“quotes the charlatan Lysenko in pref- 
erence to what he must know to be 
the truth. . . . Any scientist who has 
such poor power of discrimination 
as to choose to support Lysenko’s 
Michurin genetics against all the 
weight of evidence against it is not 
much of a scientist, or, a priori, has 
lost the freedom that an instructor 
and investigator should possess.” Spit- 
zer pointed out that in his letter he 
did not “support or accept Lysenko’s 
theories.” 

Without passing judgment on the 
validity of any biological theory, the 
Federation, nevertheless, is concerned 
about the issue of orthodoxy in scien- 
tific thought which appears to be raised 
in the charges of the Oregon State 
College President. No scientific theory 
is “right” or “wrong” just because 
it is espoused by a particular national 
group or government. The validity of 
scientific theories ought to be deter- 
mined, now and in the future, just as 
it has been in the past—by experiment- 
al methods. It is deplorable that Lysen- 
ko’s theory has been made a matter 
of national policy of the USSR; it 
would be equally deplorable to make 
any theory, in any field of science, a 
matter of national doctrine. There is 
no surer way to stifle science. 


Present scientific knowledge does not 
entitle anyone to be dogmatic about 
the nature of hereditary processes. 
Genetic theory is undergoing continu- 
ous modification under the impact of 
new facts gathered both in the United 
States and abroad. This process is 
hindered when decree is substituted 
for the time-tested method of experi- 
ment and scientific discussion—whether 
this is done by exponents of the Lysen- 
ko school, or by the President of Ore- 
gon State College. In the long run, 
the principle of free scientific thought 
and opinion will prove more important 
than the fate of any individual theory. 
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CONGRESSIONAL INQUIRY 
INTO AEC ADMINISTRATION 


We have come to the unanimous con- 
clusion that from the evidence so far 
presented, not one of the present at- 
tacks on the management of the Atomic 
Energy Commission is well founded. 


This does not mean that we oppose a 
congressional inquiry into the activities 
of the Atomic Energy Commission; on 
the contrary, we welcome such an in- 
vestigation, provided it is a full inves- 
tigation openly conducted. Such an in- 
vestigation must examine not only pos- 
sible shortcomings of the Commission 
but also its areas of positive achieve- 
ment. From our technical background, 
we hold that an open hearing can be 
held which will in no way endanger 
military security and which will open 
to public scrutiny the issues involved 
in the atomic energy program. Some of 
the misgivings voiced concerning the 
management of the Atomic Energy 
Commission are in fact due to the dark 
veil of secrecy which has kept its work 
hidden even in regions where there is 
no question of military security. 


It is proper to point out that the ac- 
cusations of mismanagement based on 
the loss of some uranium are wildly ex- 
aggerated. The loss of 4 grams of 
U-235 at the Argonne National Labora- 
tory represents a careless slip on the 
part of someone in the laboratory. 
When chemists handle bottles by the 
score for years it will sometime occur 
that one such bottle is mislaid. Human 
error is inescapable. The accounting 
system of the AEC was adequate to 
catch the loss, and the task of salvage 
was carried on so successfully that out 
of the scrap and waste of a large lab- 
oratory all but a teaspoonful of the 
missing material has been recovered. 
To us this is an insufficient basis for 
a general attack on Mr. Lilienthal. 


Two more charges have been made 
which are broader in their implications. 
One relates to the sending abroad of 
radioisotopes. No competent scientist 
would suggest that these materials 
have any connection with the manufac- 
ture of atomic weapons, though they 
are by-products of our large-scale 
atomic industry. They were discovered 
abroad years ago and have been avail- 
able in limited quantities everywhere 
for a decade. We have merely made 
them cheaper and more readily avail- 
able to research workers in funda- 
mental science and to physicians apply- 
ing isotopes to the study and treatment 
of disease. We need to recall that re- 


search has always been world-wide, and 
that American science and even the 
American atom bomb project have been 
built upon the fundamental researches 
of men in many countries. The terrible 
effects of the war have given Americans 
the responsibility to assist the intellec- 
tual as well as the economic rehabilita- 
tion of Europe as an act of simple hu- 
manity and a worthwhile investment in 
the future. To place an embargo on 
basic science, on the tools and materials 
of research, is unworthy of the dig- 
nity of a great nation. Such an embargo 
is ungenerous and even cruel; more- 
over, in the end, it will retard the 
growth of our own knowledge. 


The last charge is based on the pres- 
ence of one or two Communists among 
the hundreds of fellowship-holders of 
the AEC. Fellows working in secret 
fields are and should be subject to clear- 
ance procedures. We have considered 
the issues raised by the proposal to ex- 
tend these measures to fellows in non- 
secret fields. Such fellows have no ac- 
cess to secret information, and there- 
fore military security is not involved. 
We believe that oaths, affidavits, or 
clearance investigations are unneces- 
sary and potentially dangerous to sci- 
entific progress. We endorse the orig- 
inal policy of the Atomic Energy Com- 
mission and the National Research 
Council of granting these fellowships 
solely on the basis of scientific com- 
petence. 


There is a real opportunity in the 
present situation for the Atomic En- 
ergy Commissioners, the Congress, and 
the community at large, including sci- 
entists, to get together to re-evaluate 
their position, and to re-define their 
objectives and procedures. In so doing 
they can clarify in the public mind the 
issues involved in the proper utiliza- 
tion of atomic energy. 


MEMBERSHIP CAMPAIGN 


In the past year or more, there 
have been few issues which required 
extraordinary action on the part of sci- 
entists. Fortunately the Federation of 
American Scientists, which was influ- 
ential in the fight for the McMahon 
Bill, has been able to maintain an effec- 
tive organization. When the recent con- 
troversy arose in connection with the 
program of the Atomic Energy Com- 
mission, the Federation was able to get 
information to and from its members 
speedily and to put forward the atti- 
tude of scientists on these issues. 


A concerted effort to expand the 
membership of the Federation of Amer- 


ican Scientists was decided upon by 
the FAS Administrative Committee at 
a special meeting on May 29. 


Already a nation-wide organization 
with active chapters in more than a 
dozen of the major scientific centers, 
the FAS also provides for affiliation of 
individual natural scientists as mem- 
bers-at-large, and other interested 
individuals as associate members-at- 
large. The membership is kept advised 
on current topics of particular interest, 
problems which can only be solved if 
there are many well-informed individ- 
uals working together. The members 
also lend support to an organization 
specifically alive to the role scientists 
play in public affairs, and willing to 
act or make known its position on rele- 
vant issues after policy is carefully 
determined by poll of the membership 
or by the Council. 


All members-at-large of the Federa- 
tion receive memoranda, releases, and 
the aperiodic Newsletter issued by the 
national office at 1749 L Street, Wash- 
ington 6, D. C. Regular dues are $5.00 
a year, supporting members paying 
$10, and patrons $25. The FAS is an 
active organization, respected in Wash- 
ington and in scientific circles through- 
out the country. It is one which can be 
of service to busy or isolated scientists, 
and the vehicle for their expression on 
public issues. 





President Truman 
Backs AEC 


At a press conference on May 26, Pres- 
ident Truman expressed his confidence 
in the AEC in the following statement: 


I personally know the country’s posi- 
tion in atomic energy. We are making 
good progress. 


Our situation has been vastly im- 
proved in the last two years under 
the Atomic Energy Commission. 


I deplore the fact that relatively 
trivial items have been blown up to 
proportions that threaten the integrity 
of the program. 


It is time people stopped getting 
hysterical when the word atom is men- 
tioned. The plain fact is that the 
atomic energy program is in good shape 
—and in good hands. I hope the Com- 
mission will soon be able to get back 
to work and that the atomic energy 
program will cease to be used for pre- 
election campaigns. 


I have entire confidence in Mr. Lilien- 
thal. He has done a good job. 
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PSYCHOLOGY AND STRUCTURE OF 
LARGE-SCALE PHYSICAL RESEARCH 


L. Kowarski 


The transition from relatively small research institutes to huge 
research establishments has compelled scientists to face new 
problems of organizational structure and of human relationships. 
How such gigantic enterprises can be effectively organized and 
smoothly run is here discussed by the Technical Director of the 
French Atomic Energy Commission. During the war, Dr. Kowarski 
took a leading part in the work of the English and Canadian 


atomic energy projects. 


Introduction 


HE recent advances of applied 

I physical research — radar, trans- 

mutation, jet propulsion, thinking 
machines, to name but a few—have 
placed before every civilized nation a 
dilemma: either to develop an active in- 
terest in all of these fields or to sink 
to the level of providers of raw mate- 
rials and cheap labor. 

The worldwide character of this chal- 
lenge is not without precedent: let us 
recall, for example, the history of the 
railways. The pioneering work of the 
British was followed quickly, and per- 
haps not wholly independently, by 
similar developments in France, Ger- 
many, United States, and elsewhere. 
Some latecomers, such as Russia, pos- 
sessed of enough drive and educable 
manpower, were able after an _ ini- 
tial period of dependence to complete 
the task and to continue on their own. 
Others, in South America or in Asia, 
remained for generations in the un- 
profitable position of importers of for- 
eign machinery and skill. 

In the history of the industrial revo- 
lution, that first phase which ushered 
in large-scale mechanical manufacture 
developed in the eighteenth century in 
Britain and spread to almost the whole 
civilized world. The second phase, in 
which organized applied research was 
allowed to correct and enrich indus- 
trial processes, originated in Germany 
at the end of the nineteenth century 
—and only the efficiency with which 
the Germans taught their lesson to 
the world prevented them from con- 
quering it. The third phase of the 
industrial revolution, out of which ba- 
sic science will emerge as the initiator 
and leader of industrial practice, can- 
not yet be said to have definitely oc- 
curred. But its shape has been out- 
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lined, and its methods tested, dur- 
ing the last decade. 

Some beginnings of this new devel- 
opment can, of course, be traced to 
various countries, and to years pre- 
ceding the Second World War. The 
public utterances of a Joliot-Curie, 
the purely scientific leanings of a 
Philips or a Bell Telephone Labora- 
tory, give a glimpse of something new. 
It seems, however, that the decisive 
initiative was again taken by Britain. 
Much discussion and writing went on 
there all through the thirties. By 
1939, British scientists were ready to 
take their place in the highest gov- 
ernmental and military councils, to at- 
tack a wide variety of urgent prob- 
lems,2 and to deliver such goods as 
radar, scientific feeding of the whole 
nation, and decisive beginnings in the 
atomic energy field.3 


The corresponding American effort, 
in spite of a somewhat belated be- 
ginning, very soon outstripped all its 
competitors. At present we still have 
to turn to these two pioneering coun- 
tries for the best examples of large- 
scale research projects; this is due 
to a favorable combination of a high 
industrial level with the stimulus pro- 
vided by the war and with freedom 
from foreign occupation, rather than 
to any mythological entity such as a 
specific Anglo-Saxon genius. 


Today, while communications be- 
tween industrialized nations are being 
restored and distinctions between dif- 


This article is based on a speech delivered at 
the Royal Institute of Technology, Stockholm, 
Sweden, on October 20, 1948. 

1See in particular J. D. Bernal, The Social 
Function of Science (London: G. Routledge and 
Sons, 1939), and J. G. Crowther, The Social 
Relations of Science (London: Macmillan, 1942.) 

2Science in War (Harmondsworth: Penguin 
Books, 1940). 

3See J. G. Crowther and R. Whiddington, 
Science at War (London: His Majesty’s Stationery 
Office, 1947). 

4See J. R. Oppenheimer, “Physics in the Con- 
eed World,” Bulletin, IV (March, 1948), 





ferent camps and categories are grad- 
ually lapsing from their wartime pitch, 
large-scale research developments be- 
gin to appear in the formerly occu- 
pied countries (the best instance is 
offered by the French Atomic Energy 
Commission) and in the formerly neu- 
tral countries (cyclotron projects in 
Sweden). 

According to my own experience 
(derived from wartime participation 
in the British and Canadian atomic 
projects, followed by postwar work in 
France in the same field), every high- 
ly industrialized country offers a suit- 
able ground for such developments, 
Favorable and unfavorable charac- 
teristics of various nations add up in 
a complicated balance, and we should 
avoid giving too much weight to any 
single factor, such as the presence 
of a certain useful industry or the ab- 
sence of an essentially scientific tra- 
dition. 

A last introductory word about the 
particular attention I am giving to 
physical research. Apart from the 
natural tendency to speak mainly about 
one’s own field, this concentration of 
attention reflects the fact that post- 
war development is conditioned by its 
origin in a war which was as un- 
mistakably “the physicists’ war” as 
the previous one was “the chemists’.” 
It is applied physics which today com- 
mands the greatest prestige and alle- 
giance; and even among basic sciences, 
it is “pure” physics which today de- 
rives the greatest profit from wartime 
lessons in organization (for example, 
meson and cosmic-ray research) .4 


Prerequisites 


RESEARCH project undertaken 

on scale large enough to involve 

a nonnegligible proportion of the in- 

dustrial resources of a nation, cannot 

succeed unless it gets support on a 
corresponding scale. 

Access to raw materials, adequate 
budget provisions, cooperation of in- 
dustrial and educational bodies, en- 
thusiastic response of the eligible man- 
power, goodwill of influential persons 
—all these vital contributions can be 
readily forthcoming only in the at- 
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mosphere of a united national effort. 
Every nationwide cleavage—Right vs. 
Left, Private vs. Government enter- 
prise, Civilian vs. Military control— 
will be harmful and may go far to 
offset any material and technological 
resources a nation may otherwise suc- 
ceed in mustering. Mere absence of 
cleavage is not enough. There must 
be an active cooperation among the 
state (both in its regulating functions, 
such as allocation of priorities and 
import quotas, and its financial func- 
tions, since private financing is usually 
inadequate even in America); indus- 
try (especially electronics, fine chem- 
icals, fine metallurgy, precision me- 
chanics); the wniversities (in their 
teaching, guiding, and research ac- 
tivities) and the defense establish- 
ments. 


Now that there is practically no war, 
and we cannot rely any longer on 
this most primitive and effective of 
all stimuli to cooperation, we have 
to look for other moral forces. They 
are not the same everywhere. In 
France, there is a youthful drive 
toward the reconstruction and devel- 
opment of national productive re- 
sourees; this drive is often adventur- 
ous and helps to cut red tape. In 
Britain, the ingrained civic sense often 
succeeds in turning to good account 
even the red tape itself. In the United 
States, individual and corporate profit 
motives get some—probably not un- 
welcome—help from the disinterested 
urge to keep abreast with the latest 
developments which is_ traditionally 
displayed by farsighted industrialists, 
by individual citizens, and now, in- 
creasingly, by public authorities. 

Specific unifying impulses may also 
come from the desire to make full 
use of some particular national re- 
source, whether material (as, for in- 
stance, in Canada or Norway), or 
moral (as, for instance, the existence 
of a radiochemical tradition in France, 
or of a well-developed physical science 
in Holland). 


UNIFYING motive, however nec- 
essary, is yet not enough. Large- 

scale research pays huge dividends in 
the long run, but iong-range invest- 
ments cannot be indulged in before 
the day-to-day survival needs have been 
satisfied. The per capita surplus left 
after such bare survival requirements 
now varies enormously from nation to 
nation. That is why Britain, with 
very nearly a third as large a popula- 
tion as the United States, produces 
in atomic energy an effort which is 


smaller than the corresponding Amer- 
ican effort by a factor of at least ten. 
A similar comparison of France with 
Britain (let alone with the United 
States) reveals a still greater dis- 
parity corresponding to a still greater 
pressure of bare survival needs. 


There must also be a surplus of 
spirit above the amount which is 
claimed by the everyday tasks of the 
individual. The recognition of a com- 
mon aim and the sense of urgency 
must permeate all those who work in 
the research project itself, or have to 
contribute from outside. The impor- 
tance of this inner drive is particular- 
ly great in organized research, be- 
cause this new form of cooperative en- 
deavor presents the individual with 
certain new problems of adjustment, 
for whose solution he cannot rely on 
any established tradition. 


ATTERNS of hierarchy, “family 

trees,” and rigid forms of subordi- 
nation which have worked well in other 
fields of cooperation—industrial, mili- 
tary,.and so forth—may suddenly fail 
when applied to a situation in which, 
as so often happens in the scientific 
practice, it can be said literally that 
nobody knows exactly what he is ac- 
tually doing or going to do. Quick 
twists of direction or quick changes 
of emphasis may suddenly call on some- 
body’s hitherto unused skill or know- 
how and put him in a position where 
he will have to give orders te those 
who were giving him orders a week 
before. . 


Clearly then, the relative position 
of a participant in a large research 
project cannot and should not be his 
sole basis of self-esteem. An absorb- 
ing interest in the common achieve- 
ment, a democratic “it depends on me” 
feeling thus becomes necessary. For- 
tunately there is often an atmosphere 
of intimacy in which hierarchy may 
be allowed to become somewhat lax 
and hazy. 


The imposition of an organizational 
framework, no matter how flexible or 
syncopated, may cause a not unjusti- 
fied regret to professional scientists, 
most of whom have hitherto lived the 
lives of independent smallholders. In 
swallowing a minimum amount of this 
new and seemingly unavoidable evil, 
scientists may yet evolve a new ap- 


5 Bernal, op. cit., p. 429. 


®Cf. the anecdote related by Crowther and 
Whiddington (op. cit., p. 84): one young radar 
worker said to another, “‘What is this physics 
of which we hear so much?” to which the other 
answered: “I believe it is part of radar.” 

7 Cf. the “Sunday Soviets” of the British Tele- 
communications Research Establishment at Mal- 
vern, (ibid., p. 85). 


proach to that dilemma of “Freedom 
vs. Organization” which, according to 
Bertrand Russell, is the central prob- 
lem of modern history. It may be this 
contribution which J. D. Bernal had in 
mind when he wrote: “In some ways 
this organization was as important an 
invention as the liberation of atomic 
energy itself.’”’5 

In a research establishment animated 
by this healthy spirit, participants of 
every rank bring up suggestions and 
take initiative—and those who object 
to the resulting confusion should con- 
sider how much worse would be the 
opposite excess, and the stagnation to 
which it would lead. I have seen flow- 
ers in every laboratory at Chatillon, 
and, on the walls of the Birmingham 
synchrotron building, humorous prog- 
ress charts depicting the “beneficial 
aspects” of Professor Oliphant’s ab- 
sences and the resulting suspensions 
of his perfectionist drive. Enthusias- 
tic workers express their attachment 
to the job in surrealist paintings and 
in the thousand and one nicknames 
they give to their tools and inventions. 
A geometrical cross-section is judged 
to be “as easy to hit as a barndoor” 
and henceforth every textbook says 
“one barn” when it means one square 
micromicrocentimeter. Catalogues of 
radar and radiological equipment look 
like extracts from Charles Perrault 
or Walt Disney. It has been claimed 
that living communities organized 
around great research projects enjoy 
an increased marriage and birthrate. 

And still enough fortitude is left over 
to withstand the sometimes enforced 
segregation, the official canteens, the 
collisions of inflamed egos, and a host 
of other evils which plague such work- 
ing ensembles, some of which we shall 
consider later on. 

In junior participants, parochial 
pride in their work may go so far as 
to endanger the balance of their out- 
look.6 These extremes of overabsorp- 
tion should be corrected by informal 
gatherings? which bring various ranks 
together; senior people with wider in- 
terests should endeavor to share them 
with their colleagues through the me- 
dium of lectures, leisure activities, 
and social occasions. Such continuous 
diffusion of interests throughout the 
community also helps to maintain that 
haziness of hierarchy whose neces- 
sity we have recognized above. 


The Establishment and its Director 


E SHALL now turn to a descrip- 
tion of the essential structural 
forms. Organized large-scale physical 
research takes place in “establish- 
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ments,” of which a few cutstanding 
examples are in everybody’s mind, such 
as Berkeley, Los Alamos, Harwell, and 
Eindhoven. 

The present-day idea of an estab- 
lishment is something subtly different 
from the older conception of a “re- 
search institute,” which often meant 
little more than a few researchers or 
research teams dwelling under a com- 
mon roof and bringing their manu- 
scripts to the same typist. Nowadays, 
organized research requires the partici- 
pation of many disciplines: a single 
project may involve at the same time 
electronics, thermodynamics, vacuum 
technique, chemistry, biology, and 
mathematical theory. Concentration of 
all these diverse activities in a single 
building or on a single piece of ground 
may be a matter of administrative con- 
venience or may become an intrinsic 
necessity when, for instance, the re- 
search project is built around a water- 
fall or a telescope. 


All the essential common services— 
workshops, information, canteen, often 
lodgings—must be within easy reach; 
once it has recognized itself as a sov- 
ereign unit, the establishment tends to 
achieve self-sufficiency and to acquire a 
self-contained territory. This latter 
characteristic is not essential: a true 
organic unity is often achieved between 
research facilities situated many miles 
apart. It is possible to imagine a single 
establishment using the resources of, 
say, Stockholm and Uppsala. The Dutch 
cyclotron project is, to some extent, 
shared between Amsterdam and Eind- 
hoven. In these cases a leading person- 
ality can easily make his presence felt 
in all parts of the project within a 
single week. It would be much more 
difficult to ensure an effective unity of 
direction over a distance comparable to 
that between Paris and Lyons, or Ox- 
ford and Glasgow. Such difficulties may 
be solved in the future by the use of 
private planes, but, for the time being, 
the geographical limitations are all too 
obvious. 


ITHIN these limits, the size of the 
establishment must be appropri- 
ate to its aim. If we want to provide it 
with every desirable facility, and if 
every participating discipline is to be 
adequately manned by qualified special- 
ists, the establishment must be given a 
certain minimum, or “critical,” size, be- 
low which it could not hope to tackle 
the problem with any prospect of suc- 
cess. 
If the task is big and _ intricate 
enough, we may find that the resources 
of a whole nation fall short of this crit- 
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ical size. For example, as I have stated 
elsewhere,® the task of building a self- 
sustaining nuclear reactor seemed at 
the time of writing, to be beyond the 
possibilities of most European nations 
taken singly. If several nations decide 
to combine and form a cooperative es- 
tablishment dedicated to some such aim, 
the geographical limitations discussed 
above will force them to evolve some 
hitherto unknown forms of internation- 
al collaboration. 


On the other hand, it is easy to im- 
agine an establishment which has been 
made, or allowed to become, so big that 
a single directing personality cannot 
maintain an effective link among all its 
parts. 


N UNFAILING danger sign is the 
spread of internal bureaucracy; 
another® is the appearance of cliques. 
It is interesting to note that less than 
ten years ago Bernal estimated the de- 
sirable size of an “institute” at “some- 
thing between five and fifty qualified 
workers,” whereas today Chatillon with 
a little over one hundred graduates ap- 
pears rather small, and Chalk River 
and Harwell with their several hun- 
dreds do not seem overgrown. 


This change of scale is a novelty; the 
desirable size seems now to range be- 
tween a few dozen and a few hundred 
“qualified workers” or “graduates” (this 
broad definition would include lower- 
grade university degrees such as the 
French licence or the British B.A., the 
engineering diplomas from technical 
schools and faculties not necessarily of 
the Zurich or M.I.T. standing, and oc- 
casionally some talented autodidacts). 


Because every large-scale establish- 
ment involves many diverse fields of ac- 
tivity and expert knowledge, and has to 
be animated by a common spirit, the 
necessity for a single unifying per- 
sonality at its head is even more ob- 
vious than it was in the older type of 
research institute. It is difficult to im- 
agine an establishment without a direc- 
tor who embodies the common aim, and 
fosters every contributing discipline 
without allowing it to become an end 
in itself. 


A good director “must not do any- 
thing himself’’; he must be able to dele- 
gate almost any single question to an 
appropriate member of his staff; but, 
since his decisions have to intervene in 
every field of activity represented in the 
establishment, he must endeavor to ac- 


8 L. Kowarski, “‘Atomic Energy Developments in 
France,” Bulletin, IV (May, 1948). 


® See Bernal, op. cit., p. 266. 





quire an overview which avoids any 
narrow specialization. It is sometimes 
difficult for a man full of drive and bent 
on some sharply defined task to achieve 
this dilution of interest; the best direc- 
tors, therefore, are not likely to be 
found among the pure “men of action.” 


Some of the best-known directors 
have had notoriously diversified ca- 
reers, oscillating between engineering, 
pure science, teaching, and civil admin- 
istration (Joliot-Curie, Cockcroft); oth- 
ers are renowned for the extremely 
wide range of their interests (Oppen- 
heimer). The aptitude for, and past 
practice of, pure scientific research on 
academic lines seems to be indispen- 
sable, even if the research project is of 
a predominantly “applied” character. 


Strong practical men put in charge of 
such projects have often ended as com- 
plete failures (for obvious reasons I 
shall cite no names); on the other hand 
the unexpected practical sense of such 
“longhairs” as DuBridge, or the mili- 
tary ability of the British Operational 
Researchers won quick recognition even 
in prejudiced quarters. 


The ability to produce work without 
knowing exactly what one is actually 
doing or intending to do, is, as I have 
already stated, essential to the success 
of any research activity, and it seems 
that, so far, academic science has pro- 
vided the only effective training ground 
for this particular ability. The scientif- 
ically trained mind, more than any oth- 
er, seems to be capable of responding 
quickly to a changing situation: let me 
quote as an example, the introduction 
of centimeter radar waves in the midst 
of the war, largely owing to the influ- 
ence of an academic physicist, Dee. 


T GOES almost without saying that 

the director must be a skilled prac- 
tical psychologist. He may have to ex- 
ercise this craft in “man-to-man” con- 
versations with wayward members of 
his staff, but more often he will have to 
show it in public, at the periodic meet- 
ings of the division heads’ council. This 
body, under various names, seems to be 
a necessary feature of all large-scale 
research projects. It throws together 
strong personalities whose interests and 
ambitions, linked though they are by the 
common aim, do not overlap, and often 
contradict one another when viewed at 
a close range. The director will thus 
have to preside over long meetings de- 
voted to mutual information, griping, 
and airing of petty conflicts. He may 
have to arbitrate and to take single- 
handed decisions, sometimes against the 
expressed majority. 
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The council is not a voting body, 
since its members are in no sense elect- 
ed representatives of any citizenry; the 
indispensable democracy of the estab- 
lishment, as far as it needs formal 
elective representation, has to get it 
through other channels. 


It might be remarked that the iden- 
tification of the spirit of an establish- 
ment with the personality of its director 
should not be carried out too closely, if 
only because even the most gifted in- 
dividuals do not last for very long on 
the time scale of an institution. The 
answer is that, as institutions go, big 
research establishments seem to be 
rather short-lived, at least in their con- 
spicuously productive phases. 


In their history, a life cycle may be 
discerned: the childhood of an estab- 
lishment is characterized by abnormal 
emphasis on administration, and espe- 
cially on real estate and building activ- 
ities; in adolescence the stress is on 
construction of apparatus and theoret- 
ical planning; mature age shows itself 
in full production; and in old age the 
establishment dissipates its substance 
in budding and swarming processes. 
Our experience of large-scale research 
has so far been too short to enable us 
to produce an estimate of the average 
duration of this life cycle; I venture to 
predict that a more extended observa- 
tion will show it to be of the order of 
ten to twenty years. This estimate re- 
fers of course to average healthy speci- 
mens and includes neither exceptionally 
fruitful ventures nor misfits, some of 
which may far outlive their useful age 
and go on existing in a state of artificial 
and sterile preservation. 

The personal touch, and the personal 
responsibility which goes with it, do not 
transcend, as a rule, the scale of a 
single establishment. Several establish- 
ments working on identical or neighbor- 
ing problems can be coordinated, usual- 
ly by a committee responsible to a Min- 
ister. There have been on record some 
vivid and forceful coordinators, of 
whom General Groves is the most ob- 
vious instance, unequalled in many oth- 
er fields of applied research, such as 
radar. 


Divisions 

DIVISION may be defined as a 
part of the establishment’s staff 

and resources devoted to a single dis- 
cipline or kind of activity and super- 
vised in all its essential details by a 
single person responsible only to the 
director. This reference to personal 


supervision sets a natural limit to the 
possible size of a division. In fact, Ber- 


nal’s size estimates, which, as we have 
seen, have been transcended by the re- 
cent growth of organized research, 
seem to hold if we apply them to divi- 
sions instead of establishments. He 
recommends five to fifty graduates and, 
on the average, one to five nongraduates 
per graduate according to the type of 
work. 


Too big divisions, like too big estab- 
lishments, tend to split in fact if not 


on paper; every forceful personality as- 
pires to the status of a leader in his own 


_ chosen field, responsible to none but the 


director, and as a result of this disrup- 
tive pressure, the number of divisions 
in a great establishment tends to in- 
crease with time. The director must be 
constantly on guard against this ten- 
dency; in particular he must not allow 
the division heads’ council to become 
too unwieldy. According to my personal 
estimate, the reasonable number of di- 
visions is comprised between four and 
twelve. 


DIVISION is devoted to a disci- 

pline (such as chemistry or elec- 
tronics) more often than to a definite 
goal (such as the building of a machine, 
or the development of a process). The 
necessity of putting the latter sort of 
activity under separate leadership often 
leads to the creation of a separate divi- 
sion which splits away from its main 
contributing discipline and tends to 
gather within itself autonomous repre- 
sentatives of several other disciplines, 
sometimes in direct rivalry with the 
divisions already in charge. Thus, for 
example, a division of mathematical 
physics may embark on the construc- 
tion of an electronic computer, involv- 
ing the employment of specialists in 
electronics and mechanical engincering. 
The inclusion of such specialists in the 
division of mathematical physics will 
be resented by other division heads as 
an act of trespassing on their own 
fields. This tension may be partly re- 
lieved by the creation of a new division. 


A better solution consists in the estab- 
lishment of close cooperation between 
the involved divisions and in the appoint- 
ment of someone to take charge of this 
particular field of cooperation. With 
the creation of several such “projects” 
cutting across the “divisions,” the hier- 
archy of the establishment assumes a 
two-dimensional pattern, in which the 
channels of tradition and logical sub- 
ordination are at right angles with the 
channels of urgency and diplomacy. 


The necessity and the feasibility of 
this new kind of hierarchy has not yet 
been fully recognized, and attempts to 
work according to this pattern often re- 


sult in confusion of responsibilities and 
duplication of effort. I am not inclined, 
however, to regard either of these 
symptoms as an unmitigated evil. I 
have already mentioned the desirability 
of a certain haziness in the hierarchy; 
as to the duplication of effort, some 
amount of it is positively necessary in 
order to preserve that freshness and 
that diversity of approach which are 
so much more needed in scientific re- 
search than in other kinds of organized 
endeavor. 


Turning our attention back to the 
older and more formal pattern of hier- 
archy, we have to notice that the divi- 
sion head must wield the power of hir- 
ing and firing; that every head should 
have a designated deputy who automat- 
ically takes charge of the division’s day- 
to-day activities whenever the head is 
absent (the office of a deputy director 
is much more difficult to fill, nor is the 
need so imperative in view of the long- 
er range of the director’s preoccupa- 
tions); that the task of selecting, ap- 
pointing, and upholding suitable divi- 
sion heads is one of the cardinal respon- 
sibilities of the director; and that in- 
tellectual pre-eminence and creative 
ability are by no means the only essen- 
tial requirements. (I would even risk 
the statement that a scientist of genius 
may sometimes turn out to be a rotten 
division head). 


Many reasonably successful research- 
ers, when they reach the age of forty 
or so, arrive at a stage where their 
experience can best be used in semi- 
administrative and coordinating tasks. 
By taking all-cares of that nature off 
the shoulders of their younger or more 
narrowly specialized colleagues, they 
can greatly contribute to the over-all 
efficiency of their scientific community. 
Those who scorn “too much coordina- 
tion, too little hard work” and declare 
that what was good enough for Faraday 
is good enough for them, do not seem 
to understand how much young and ful- 
ly productive talent has been wasted in 
the past in clumsy struggles for the 
most elementary facilities. 


HERE is little to be said about the 
pppoe structure of a division. Ac- 
to the usual pattern, every 
sharply defined task is entrusted to a 
group leader, who often but not always 
is a graduate of some experience, and 
who may count among his subordinates 
a number of graduates ranging from 
one to ten or twelve depending on the 
nature of the task. In most cases the 
group leader should be a working sci- 
entist in his fully productive phase. 


cording 
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Every major change in the program 
of a division should result in a reshuf- 
fling of its groups; the new set of group 
leaders may be different from the pre- 
vious one, and it is necessary to create 
among the persons involved a state of 
mind in which no undue importance is 
attached to such promotions and demo- 
tions. 

Some reshuffling of personnel be- 
tween divisions may, from time to time, 
prove beneficial as a means of promot- 
ing unity within the establishment as a 
whole. However, such shifts will seldom 
result in any major changes of the 
divisional framework. 

This difference between the intra- 
and inter-divisional levels as regards 
the possibility and desirability of re- 
shuffling, shows to what extent the 
average researcher at present is wed- 
ded to his subject or technique. Many 
warnings have been voiced since the 
turn of the century against increasing 
overspecialization. Recent experience 
seems to show that these fears have 
been, on the whole, exaggerated. How- 
ever, some degree of irreversible spe- 
cialization has become a fact to be con- 
sidered, and that is why shifts of per- 
sonnel from one division to another 
will be relatively rare. 


N THIS section I attempt to point 

out some distinctive features of the 
modern research organization, rather 
than to provide a handy recipe on how 
to set up this particular part of the 
establishment. 

The administration has to solve the 
delicate problem of being at once suf- 
ficiently flexible to serve adequately 
the needs of a highly individualistic 
community, ruled by an intuitive and 
constantly changing schedule, and suf- 
ficiently firm and efficient in its purely 
administrative ways, to fulfil the task 
inside the establishment and to merit 
the confidence of those outside it. The 
concept of waste, in particular, requires 
a great amount of thoughtful adapta- 
tion in the mind of a professional ad- 
ministrator. 

The purchasing office will let itself be 
guided by technical experts, of which 
there will be one in practically every 
division, attached to the division head 
rather than to the central administra- 
tion. This technical decentralization, 
made necessary by the diversity and 
highly specialized nature of the sup- 
plies to be purchased, should not be al- 
lowed to disrupt the central office. In- 
asmuch as the aim to be served is ur- 
gent and important on a nationwide 
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scale, speed in getting supplies is more 
essential than cheapness, and quality is 
paramount. 


In these postwar years, constant con- 
tact with the supplier is needed in order 
to get good priority and to help him in 
ironing out unexpected delays. Among 
the purchasing staff there should be 
several energetic trouble-shooters well 
acquainted with the market and ready 
to make good use of that national good- 
will without which the establishment 
cannot possibly prosper. 


HE selection and hiring of person- 

nel should be even more decentral- 
ized. There may come a time when a 
systematic reliance on selection tests 
will necessitate the creation of a central 
psychotechnical bureau in every estab- 
lishment; for the time being, possibly 
owing in part to the still prevailing 
state of almost full employment, can- 
didates for research jobs, both full- 
fledged and ancillary, are usually picked 
and judged by the good old-fashioned 
methods of interview, intuition, trial- 
and-error, and mild nepotism. This task 
is better left to division heads and their 
deputies, and the central administration 
should confine itself to the supervision 
and proper channeling of the chosen 
candidates. 


I mention in passing such administra- 
tive activities as storekeeping, housing, 
and catering. There is more to be said 
about transportation. I can state with- 
out exaggeration that I have not yet 
seen a single big research organization 
provided with transportation facilities 
on a really adequate scale. Those re- 
sponsible for it seem to underestimate 
both the modern possibilities (cars, bus- 
es, planes) which exist even in petrol- 
hungry countries such as Britain, and 
the special needs of a community which 
includes an unusual proportion of cre- 
ative personalities, to whom the oppor- 
tunities for contacts and for escape 
from contacts are almost equally im- 
portant. Most of the specific features 
we have discussed above—the decentral- 
ization of authority, the need for quick 
reorientation of plans and designs, the 
necessity of cooperation with agencies 
and persons outside the establishment— 
concur in creating a demand for trans- 








portation far in excess of that encoun- 
tered in nonscientific communities of 
similar size and structure. This demand 
affects the whole scale of communica- 
tions, ranging from interoffice telephone 
to transoceanic travel. 


The coordination between bodily 
transportation of brainpower and other 
forms of scientific communication falls 
within the province of the department 
of information. Evolved out of the 
time-honored functions of bibliography 
and documentation, the information 
service, far more than any other com- 
mon service, has felt the impact of new 
development. At least two specific neg- 
ative influences have been at work 
there: the long-prophesied and at last 
eventuated breakdown of the old net- 
work of scientific societies and journals, 
and the increase of secrecy. Instead of 
merely handling an incoming flow of 
periodicals and reprints, the up-to-date 
information office has to assume, on a 
restricted but fully autonomous scale, 
the following functions: 


1. Editing the establishment’s inter- 
nal reports; multiplication and distribu- 
tion of these reports and of documents 
from outside, using all the modern de- 
vices of copying, such as microfilming 
and varityping. 

2. Interpretation and application of 
secrecy regulations, involving all the 
irksome and unpopular decisions as to 
who shall or shall not be allowed to see 
and possess a copy of this or that re- 
stricted document. 

3. Organization of internal seminar 
and lectures; of inter-establishment 
(and sometimes international) colloquia 
and conferences; participation in such 
events taking place elsewhere; dis- 
patching and reception of lecturers. 

4. Contacts with information officers 
in other establishments; public and 
press relations; patent questions. 


T IS interesting to note that most of 

these activities emphasize the inade- 
quacy of the printed and mailed word, 
and lay stress on word-of-mouth, the 
manuscript, and restricted copying. 
This somewhat reactionary tendency 
was partly imposed by the continuing 
deterioration of the pre-1914 frame- 
work of international civilization, and 
may be partly due to increasing recog- 
nition of one long-ignored characteristic 
of science as opposed to other organ- 
ized activities in the modern world. The 
highest functions often are the slowest 
to mature, and it can be said that, with 
its guild structure and its sustained re- 
luctance to recognize the fierce realities 
and limitations of the modern national 
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state, science has never discarded some 
of its initial features rooted in the 
medieval way of life, and could never 
fully adapt itself to abandoning cer- 
tain handicraft practices. 


Experience shows that, within this 
new definition, large-scale information 
offices have usually been very success- 
ful.” They have managed to record and 
spread the fruits of the collective think- 
ing and creation as far as they could go 
without actually infringing the secrecy 
regulations; in doing so they helped to 
keep the interpretation of these regula- 
tions on a reasonably broad-minded 
level. The increased efficiency of com- 
munications within the formally per- 
mitted (and often elastically stretched) 
bounds went a long way to compensate 
for the hampering effects of secrecy 
outside these bounds and of its occa- 
sional inward encroachments.11 


HE increase in size of research es- 

tablishments, and the new orienta- 
tion of their information offices, have 
not necessarily led to a corresponding 
centralization of the older functions of 
abstracting and card-indexing. It could 
be argued that a working scientist 
should never delegate this exploration 
of his chosen field to an impersonal of- 
fice; every group should study the rele- 
vant original literature (and, of course, 
the abstracting periodicals), and the 
pooling of this task should hardly go 
beyond the divisional level. 


In the common service of instrument- 
making there is a similar struggle be- 
tween centralization and its opposite. 
The first tendency arises from the com- 
plexity of modern apparatus and its 
greater dependence on outside suppli- 
ers, stores of spare parts, and skilled 
servicing—as well as from that Will to 
Bureaucracy which unavoidably plagues 
all big organizations. The counteracting 
influence comes from old-established 
habits of scientific work, and is far 
from being entirely due to sheer iner- 
tia. The daily requirements of a work- 
ing scientist are diverse and unpre- 
dictable; no central supplying organ 
constructed on industrial lines has yet 
succeeded in coping with them quickly 
and adequately. 


In my own experience, this clash has 
always resulted in the spontaneous 
growth of “clandestine workshops” 
which many an active division head 
managed to foster against the opposi- 
tion of those responsible for the central 
workshop of the establishment. Elec- 
tronics, which is quickly becoming the 
hub of modern instrument-making, 
usually remained in the safe grasp of 


those who managed to keep up an awe- 
some respect for its mysteries among 
their less-specialized colleagues; the 
older crafts of glass-blowing and vac- 
uum have, on the contrary, tended to- 
ward complete decentralization. The 
present trend seems to be toward set- 
ting up a central instrument-making 
department, embodying all relevant 
crafts, and the continued existence of 
“clandestine activities” on the divisional 
level. 

The worst we can fear from such a 
state of things is a certain amount of 
jostling and duplicated effort, and, as I 
have already stated, much is to be said 
for benevolent toleration of a certain 
amount of these necessary and some- 
times useful evils. 

The department of applied mathe- 
matics may, with some justification, be 
listed among the common services of 
the establishment. It may work in con- 
nection with the “theoretical division”’ if 
there is one; or with the information 
office. Up-to-date methods of comput- 
ing, statistics, graph-drawing, and 
treatment of differential and integral 
equations, have become indispensable 
tools whose skilled users contribute to 
nearly every branch of modern re- 
search. While applied mathematics has 
thus gained much new influence, it has 
lost some of its esoteric prestige; get- 
ting off the pedestal and joining in the 
scuffle of the front-line advance may 
have created some psychological prob- 
lems, but we may hopefully expect it 
to be welcomed by the rising genera- 
tion of mathematicians. 


Pathology 


N THIS last section I intend to bring 
solace to those active pioneers in 
the field whose ideals soar far above 
the realities of their working environ- 
ment and whose sufferings are unneces- 
sarily aggravated by the delusion that 
they are plagued with unique and un- 
precedented shortcomings. In the un- 
systematic and far more exhaustive list 
of diseases given below, the symptoms 
are described very briefly and no cure 
is suggested apart from a general ref- 
erence to the previous sections. 
Fiihrerism. Individual! responsibility 
for decisions and denial of executive 
capacity to such bodies as the division 
heads’ or group leaders’ councils may 
be carried too far and lead to a situa- 
tion in which criticism is suppressed 
and information is withheld on the 


~Cf. J. D. Bernal, “Lesson of the War for 
oan" Reports on Progress in Physics, X (1946), 


11 For a lucid discussion of secrecy in its rela- 
tion to security, see N. Ridenour, “Military 
Security and the Atomic Bomb,” Fortune, (No- 
vember, 1945). 


grounds that the executive should be 
given a free hand. It is doubtful wheth- 
er such undemocratic practices pay in 
any walk of life; it is certain that in 
the field of organized research they 
lead to sterility and disaster. 


identification of persons with vari- 
ous ranks of heads, leaders, deputies, 
permanent assistants, and so on, can 
breed a tendency to base thereon the 
automatic granting of various graded 
amenities such as access to a restricted 
document, or a more glamorous type 
of house. In such conditions the healthy 
ambition to enlarge one’s scope of work 
or to secure due recognition for one’s 
achievement may degenerate into a 
mere grabbing of titles and of the at- 
tached tidbits. Relations between chiefs 
and subordinates get sour, and coopera- 
tion between equals declines. 


Tix much hierarchy. A very sharp 


Too little overlapping. A perfect de- 
limitation of all tasks and a painstaking 
elimination of all overlapping may lead 
to a situation in which nobody is al- 
lowed to tackle an unforeseen problem. 
For example, the development of a nov- 
el electronic device involving the use of 
a rare chemical may, in a chart-ridden 
research organism, become taboo to the 
electronics division because of the 
chemical aspect, and to the chemistry 
division because of the electronics. 


Happy sleep. This condition threatens 
to overtake autonomous divisions and 
dependencies, and sometimes whole es- 
tablishments, if at some earlier stage 
they managed to enrol the support of 
the authorities and public opinion and, 
later on, removed themselves from all 
control exercised from outside. In the 
incipient phase of the disease the 
stricken community is still happily busy 
over some trivial or insoluble problem; 
at later stages grass is allowed to grow 
between the workshops and laboratories 
and the population may acquire an ag- 
ricultural outlook. 


Commanders vs. Creators. In modern 
big research organisms, high salaries, 
internal prestige, and arbitrary labeling 
(usually by the press) of a definite per- 
son as the inventor or discoverer of this 
or that, often concentrate on officers 
who command the biggest crowds of 
subordinates. Highly creative research- 
ers often lack the ability to exercise 
such command with grace and efficien- 
cy; hence they tend to get discouraged 
or to scramble for unsuitable positions. 
The problem of how to grant “honorary 
ranks” to outstanding individual re- 
searchers, and how to distribute such 
privileges according to judgments 
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SCIENCE, MATERIALISM, 


AND THE HUMAN 


SPIRIT 


It is often said that the Western World no longer possesses the 
sense of common values which gave coherence to human activi- 
ties in earlier ages. The part played by science in producing 
this crisis, and the contribution it can make to a solution, are con- 
sidered in the following four papers which were given at the Con- 
vocation of the Massachusetts Institute of Technology, held on 


April |. 


THE SCIENTIST’S COMMITMENT 


Percy W. Bridgman 


Hollis Professor of Mathematics and Natural Science, 


Harvard University 


HE connotation of this juxtaposi- 
l tion of words, with their back- 
ground of usage in our modern 
society, is not, I think, altogether a 
pleasant one. In certain circles, at least, 
science is regarded as devoid of emo- 
tional elements, coldly logical, and com- 
pletely materialistic, while materialism 
is a term of opprobrium for a brand 
of philosophy which sees nothing be- 
yond the world of the senses and is cal- 
lously indifferent to the higher things 
of the spirit. Since science is coming to 
play such a large role in modern life, 
it is important to examine the justifica- 
tion for this widespread feeling that 
science is in some way inimical to a re- 
alization by man of the highest within 
him. 


Such an examination demands in the 
first place a clear understanding of the 
meaning of the terms “science” and 
“materialism.” “Human spirit” might 
perhaps be thought to be most in need 
of definition, but I think a certain 
vagueness is tolerable here. We can get 
along with the negative qualification 
that I shall not use “human spirit” with 
any extra-natural connotation, and in 
particular do not imply the existence of 
a soul in the sense of the theologian or 
make any commitments with regard to 
a future life. But “science” requires 
clarification because we shall be con- 
cerned with a wider range of human 
activity than is often covered by the 
accepted usage of “scientific.” This is 
often restricted to imply the physical 
and biological sciences, whereas we 
shall want to cover psychology and the 
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social sciences. More generally, I shall 
want to cover in this discussion all 
those activities to which the word “in- 
telligent” is applicable, regarding sci- 
ence as only a special case of the exer- 
cise of intelligence in special fields. 
Some may want to use intelligence with 
a wider connotation than I shall em- 
ploy here; my use of it in the sense 
that intelligence becomes identical with 
science in certain fields sufficiently in- 
dicates the sort of restriction I have 
in mind. Perhaps it would be better to 
qualify it by saying “natural intelli- 
gence.” Some people, for example, 
might say that conscience as the voice 
of God is a form of intelligence; it is 
usage like this that I am trying to 
avoid. 


Turning now to “materialism,” this 
has had a special implication in tra- 
ditional usage and originally was as- 
sociated with a mechanical theory of 
the construction of the universe. At 
one time materialism involved a very 
special mechanical hypothesis, namely 
that the universe could be explained in 
terms of the actions on each other of 
particles endowed with mass and exert- 
ing forces on each other which were 
knowable and which presumably in the 
last analysis could be reduced to inverse 
square forces. This special thesis was 
abandoned when the significance of 
the electromagnetic field equations was 
properly appreciated, and was present- 
ly replaced by the less restrictive thesis 
that the explanation of the universe 
could be reduced to the action on each 
other of particles and their fields of 








force. Even this more general picture 
is now superseded with the advent of 
the Heisenberg principle of indeter- 
mination and other more recent devel- 
opments, so that I doubt whether a 
physicist today would know whether 
the epithet “materialistic” was properly 
applicable to his subject or not. We 
might therefore, if we were captious, 
take the position that materialism is a 
dead issue and refuse to discuss our 
proposed topic. But it seems to me that 
there was indeed a point of view under- 
lying the old science-materialism dual- 
ism which survives and inspires pres- 
ent-day science, and it is to this trans- 
formed older idea in its present dress 
that I would like to direct attention. 

It seems to me that what survives 
from the old point of view is the resolve 
by scientists and by many other people 
of intelligence to carry through to the 
utmost the program of dealing with 
the universe by the methods of intelli- 
gence alone, without resorting to meth- 
ods which might be roughly described 
as mystical or supernatural. I think it 
will be agreed that scientists as scien- 
tists are committed to carrying through 
such a program. I propose as the ques- 
tion for our examination to find what 
the implications and the reactions of 
such a commitment by the scientist are 
on the human spirit. Is the human 
spirit restricted by such a commitment, 
and, if so, are the restrictions onerous 
or degrading? I shall discuss this under 
two headings: In the first place, what 
are the demands made on the human 
spirit in accepting such a commitment, 
and, in the second place, what are the 
reactions on the human spirit from car- 
rying through the commitment to the 
extent which present-day science has 
carried it? 

Acceptance of the commitment to ex- 
clusive use of the methods of intelli- 
gence is itself an act of intelligence. 
For we are not here concerned with 
the acceptance of arbitrary limitations 
for their own sake, as when one com- 
poses a cross-word puzzle on a pattern 


The Proceedings of the M I T Convocation, 
including not only the formal papers, but the dis- 
cussions as well, will be published in book form 
by the Technology Press of the Massachusetts 
Institute of Technology, in the autumn. 
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of his own creation. We accept the 
commitment to the use of the methods 
of intelligence because that seems to 
us from all the evidence at present in 
hand to be the only method which has 
any prospect of successfully accom- 
plishing the purpose of the scientist, 
which may be broadly described as un- 
derstanding. The judgment that this 
is the only method has come from a de- 
tailed examination of all the evidence 
in that spirit of impersonal detachment 
which is usually described as “scien- 
tific.” This is not the place for argu- 
ment as to the validity of the conclu- 
sion, but for our present purposes we 
take this conclusion as given. In reach- 
ing this conclusion we have not allowed 
ourselves to be influenced by what it 
might be pleasant to believe, but have 
subjected ourselves voluntarily to a 
single supreme control, the control of 
agreement with the facts. In the face 
of a fact there is only one possible 
course of action for the scientist, name- 
ly acceptance, no matter how much the 
fact may be at variance with his an- 
ticipations, and no matter what havoc 
it may wreak on his carefully thought 
out theories. In the face of the fact, 
the scientist has a humility almost 
religious. 


HE commitment of the scientist to 
ic program of intelligence does not 
involve a blind commitment to a special 
“belief” about the structure of the uni- 
verse, nor does it constitute an act of 
“faith” on his part. although it is often 
stated that the scientist, as well as the 
mystic, cannot get along without his 
articles of faith, in this case faith in 
the existence of uniform laws in na- 
ture. It seems to me that for the scien- 
tist faith can be no virtue, because it 
is inconsistent with the resolution to 
accept the fact as supreme. If it is ac- 
cepted that the object of the scientist 
is to discover the laws of nature, as is 
often stated, it is perhaps justifiable to 
claim that the scientist, by the very 
form of this formulation, proclaims his 
belief that there are laws of nature 
before they have been established, and 
that this belief without adequate evi- 
dence is by definition an act of faith. 
But the scientist cannot commit himself 
in advance of the evidence even to the 
thesis that nature has laws. A more 
careful formulation of an objective of 
science is that it is to discover in nature 
those regularities which exist, with cer- 
tainly no commitment as to how far 
these regularities will be found to ex- 
tend. 


T SEEMS to me that the exercise of 

faith is mostly a psychological de- 
vice which makes it easier to carry 
through a program of action without 
continually reminding oneself that the 
program was adopted only because it 
was the program which seemed to have 
the greatest probability of success, or 
even indeed because it was the only 
program which was at all possible in 
the circumstances. It seems to require 
an unusual fortitude to be able to carry 
through a program in the clear-eyed 
recognition that we are doing it be- 
cause some action is necessary and 
there is nothing else to do, without 
help from the belief that we shall be 
successful. Many of the situations of 
daily life are of this character, and 
faith has survival value in enabling us 
to carry on. But this need not restrain 
us from analyzing what faith involves 
or from realizing that faith is not for 
the scientist when he is pushing his 
analysis as far as possible and making 
his analysis as articulate as possible. 
Neither do I think that when he has 
made the analysis he will feel a sense 
of spiritual loss in his inability to per- 
form acts of faith in the conventional 
sense, but will rather have a feeling of 
spiritual attainment in that he has 
made a step forward in his adjustment 
to things as they are. 


HE resolution to accept the fact as 

the supreme arbiter is not neces- 
sary. We might prefer, as does the 
mystic, to live in the world of fact only 
in so far as we are compelled by 
physical necessity, and to live as much 
as possible in a world of our own free 
construction. It is trve that the mystic, 
in so doing, runs the risk of encounter- 
ing certain practical inconveniences. I 
believe, however, that the refusal of 
the scientist to follow the mystic, and 
his resolution to submit himself to the 
discipline of the actual, ,is founded on 
something much deeper than considera- 
tions of convenience, and involves emo- 
tional components and value judgments 
which touch the human spirit. The sci- 
entist finds something abhorrent and 
unclean in a willingness to live in a 
constructed world. For this feeling, no 
completely rational justification is pos- 
sible. Although no rational justification 
can be found, it is nevertheless possible 
to analyze out several components 
which make more understandable the 
willingness of the man of science to 
submit himself to this discipline. 


There is in the first place the intel- 
lectual challenge of the problem of 
adapting oneself to the external world 
and finding the explanation of it. This 


problem is enormously more difficult 
than the problem of constructing a 
world in which one may live by oneself. 
The joy which every true scientist feels 
in accepting the challenge of difficulty 
is, I think, not without spiritual ele- 
ments. Then there is the consciousness 
of integrity which is the gift of the in- 
tellectual honesty that dares to discover 
the correct answer irrespective of per- 
sonal discomfort. This consciousness of 
integrity abides with the scientist and 
is, I think, one of his most precious 
compensations. 


INALLY, by voluntarily making 

himself the complete slave of the 
tact, the scientist has at the same 
stroke won complete freedom for him- 
self in all other respects. For if the fact 
is to be supreme, there must be no lim- 
itations on the methods by which facts 
are discovered, but there must be com- 
plete freedom, unfettered by extraneous 
considerations of any sort. There are 
here obviously two freedoms, an inner 
freedom and an outer freedom. Maxi- 
mum efficiency in the output of the sci- 
entist demands that he have as much 
outer freedom as possible. This outer 
freedom comes from society; it may in- 
volve financial support and support by 
public opinion, or it may be denied by 
political compulsion. But however soci- 
ety may be able to control the outer 
freedom of the scientist, it is powerless 
to touch the inner freedom of his 
thoughts. Once he has seen the vision, 
the consciousness of inner freedom 
abides with him, a companion of the 
consciousness of integrity, and is no 
less his solace and his strength. For 
him, the words of the scripture take on 
vital meaning, “The truth shall make 
you free.” 


AVING examined some of the spir- 
fant itual implications of the commit- 
ment of the scientist to his program, we 
turn to a consideration of some of the 
consequences of the new insights which 
have been acquired in carrying out the 
program thus far. I believe that the 
most important aspects of these new in- 
sights are connected with a realization 
of man’s true intellectual position in 
the world, and it is to these that I 
shall confine my attention. 


One of the new insights is a growing 
realization of the importance of seman- 
tics to our whole intellectual enterprise. 
The origin of this realization was in the 
experience of physics with the theory 
of relativity, but the full sweep of the 

(Continued on page 196) 
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THE AFFINITIES OF SCIENCE WITH 
MORALITY AND RELIGION 


Julius S. Bixler 


President of Colby College 


HE question has been asked 
I whether there is any basis for 
continued common action at the 
highest spiritual level. For me there is 
only one answer. We have such a basis 
and to see what it is we have only to 
draw the implications of what we are 
already doing. The fact that we have 
not done what we know is right does 
not, after all, prove that what we be- 
lieve to be right is itself wrong. 


It is clear that we have failed to live 
up to what we profess. It is also clear 
that we are on the point of losing our 
nerve. Today we stand in special dan- 
ger of underrating thought and its 
power. What we call “reason” and 
“mind” are on the defensive. The con- 
stant attack on the so-called “liberal- 
optimistic” view is one evidence. In 
many areas of life the arts of persua- 
sion are yielding to the insistent pres- 
sures of violent compulsion as a means 
of deciding issues. The cult of the “dae- 
monic” in contemporary theology, the 
use of distortion in modern art, and the 
retreat into the unconscious in present- 
day literature all indicate a growing 
suspicion that mind cannot face up to 
and solve the problems of life today. In- 
evitably science is summoned before 
the bar of judgment and is labeled a 
false messiah which has not brought 
the salvation it promised. 


At least part of the trouble has come 
from our inability to understand what 
our intellectual methods imply and 
what they can be expected to do. Of 
course there is a sense in which science 
has failed to show the positive moral 
influence that was expected of it fifty 
years ago. Its body of knowledge is 
neutral. It will hire out to any master, 
and its results can be used for evil 
purposes as well as good. Yet there is 
also a sense in which, as a method of 
inquiry and as an activity carried on in 
accordance with standards that are 
valid above the plane of utility, it is 
neither evil nor neutral but an expres- 
sion of spiritual idealism. It presents 
us with ethical demands and with a 
basis for a continued common action on 
a level that is very high. 
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Opposed to what is claimed by many 
today, and especially by some of the 
most eloquent writers in the theological 
camp, I think it is important to remem- 
ber that there can be no sharp break 
between our intellectual and our other 
activities. Wherever thought is relevant 
its standards of consistency reign su- 
preme, and we should not forget that 
its relevance is very nearly all-perva- 
sive. It is true that parts of our ex- 
perience are nonrational in the sense 
that our concern with their emotional 
content is not analytical and that we 
do not expect them to aid us in the 
search for factual truth or to submit to 
the tests this search requires. Our in- 
terest in art, for example, is not based 
on its power to throw light on the na- 
ture of the physical world. Nor should 
we expect religion to be a substitute 
either for geology or for history. But 
none of our experiences should be ir- 
rational in the sense of forcing us to 
adopt attitudes or beliefs that run 
counter to what our intellectual stand- 
ards of consistency demand. It may 
well be that our religious faith operates 
partly in a realm where scientific tests 
do not apply. But if this is so, we must 
be clear in our own minds where and 
why they do not apply, and if we leave 
them behind we must know where to 
pick them up again. The standards of 
consistency by which reason works 
must never be lost sight of, and, when 
knowledge or true belief are in ques- 
tion, they must always be employed. 
Psychologically, if not politically, we 
live in one world. On no other assump- 
tion can we keep our mental health or 
prepare ourselves for the colossal tasks 
that confront us. 


This leads to the belief that we 
should be more careful in the distinc- 
tions we draw within the intellectual 
life. As we have seen, science falls 
naturally into two parts—a body of 
knowledge and a method of inquiry. 
Often we talk today as though we were 
afraid of science. What we are actually 
afraid of, however, is the towering, 
mushroom-shaped body of accumulated 
fact which can so easily blast all our 
hopes to nothingness if used for the 
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wrong purpose. Science as fact is nev- 
tral, with great possibilities for evil 
looming up behind its neutrality. As 
a method of inquiry, however, it can 
only be regarded as on the side of the 
angels and as offering a positive basis 
for hope. 


From its method there are at least 
three spiritual lessons to be learned, 
The first is the need for integrity. Even 
the humblest scientific worker can 
hardly fail to see how futile is evasion 
or pretense. “Be sure your sin will find 
you out!” might well be inscribed over 
the laboratory door. If you try to fool 
the public, or even yourself, science 
tells us in effect, you may get away 
with it for a while, but sooner or later 
others in the field will catch up with 
you and the journals will expose your 
shame for all to see. Utter honesty is 
required in facing the facts and com- 
plete candor in weaving them into a 
consistent web. In science wishful 
thinking is exposed as the enemy of 
maturity it actually is. 


In the second place, science is pre- 
pared to teach us the lesson that we 
seem to find hardest to learn—that is, 
how to cooperate. What activity in 
history offers a more striking illustra- 
tion both of the need for agreement and 
of the ways in which it can be found? 
In the realm of science no man lives to 
himself alone. Not only does he build 
on the work of others. His own results 
must be checked and confirmed many 
times over before they can be accepted. 
Prejudice has to be eliminated. The 
scientific laborer must free himself of 
provincialism and must be ready to 
enter into the state of mind and accept 
the premises of his colleague no mat- 
ter how far apart the two may be in 
temperament or in location. Science is 
the one discipline where disagreement 
simply cannot be tolerated. In its world 
differences of opinion mean inadequacy. 
Presuppositions must be brought out 
into the open. Assumptions must be 
examined and criticized. For the sci- 
entist the truth lies in what is shared 
and disparity in belief or idea exists 
only to be overcome. 


In the third place, science introduces 
us to what we can only call the King- 
dom of Ends in themselves and 80 
brings us at least to the threshold of 
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religion. Thomas Henry Huxley de- 
scribed the attitude of complete humil- 
ity before that which has a right to 
claim the last measure of devotion when 
he wrote to Charles Kingsley: “Sit 
down before fact as a little child, be 
prepared to give up every preconceived 
notion, follow humbly wherever and to 
whatever abysses nature leads, or you 
shall learn nothing.” Here, as it seems 
to me, we face the distinction the phil- 
osopher often makes between the in- 
strumental and the intrinsic value, be- 
tween that which is important because 
of some use we wish to make of it and 
that which lays a claim on us for what 
it is in itself. 


F WE ask why we seek the truth I 
think we find two answers. We seek 
it because we want to use it, and we 
also seek it because as truth it ought 
to be sought. The case is like that of 
justice which is an ideal that we honor 
simply because it is justice and not be- 
cause it is useful or pleasant. Is it not 
a fact that an exclusive concern with 
the usefulness of truth is characteristic 
of the earlier years either of the in- 
dividual or of society? For the child 
and also for primitive man truth is 
important merely for what can imme- 
diately be obtained through it. But the 
mature mind sees it as important also 
for another reason. Often a boy comes 
to college with the idea that the truth 
is something to be used for his imme- 
diate uncriticized purposes of the 
moment. Sometimes that same boy 
awakens in college to the purposes the 
truth has for him. When that occurs 
education has really done its job! 


In a memorable passage in the Meno, 
Plato makes Socrates exclaim: “Some 
things I have said of which I am not 
altogether confident. But that we shall 
be better and braver and less helpless 
if we think we ought to inquire, than 
we should have been if we indulged in 
the idle fancy that there was no know- 
ing and no use seeking to know what 
we do not know—that is a theme upon 
which I am ready to fight, in word and 
deed, to the utmost of my power.” You 
cannot question my right to inquire, 
Socrates here says in effect, because if 
you try to, you assume the same right 
for yourself. Freedom of inquiry is an 
unshakeable ideal, made so by the 
rules of the mind themselves. The claim 
laid on us by truth is irresistible. You 
cannot avoid it; you can only submit to 
it humbly, as Huxley said, and find 
spiritual strength in doing so. 


ERE, as I see it, science and re- 
ligion meet, and art and ethics 
meet with them. Science as an intel- 
lectual activity has developed methods 
of inquiry which show the presence of 
an intrinsic value, a goal with its own 
inherent reasonableness, an end which 
does not point beyond itself for its jus- 
tification. Religion is our response to 
just such an end. God, whatever else 
he may be, is a God whose claim on us 
is that of the value we cannot question. 
The claim is seen most clearly in the 
case of truth because of all our values 
it is truth whose demands are most 
sharply defined and inescapable. But 
the standards and methods of coherence 
which we find in the search for truth 
have only to be extended and adapted 
to new material to apply in ethics and 
in art. Justice, as Plato taught, is the 
health of the state, or the coherent and 
integrated working of its _ parts. 
Beauty, in spite of the distortions and 
eacophonies to which the modern eye 
and ear are exposed, depends finally on 
a balance, rhythm and harmony in 
which mind and heart alike can find 
the peace that only wholeness brings. 


Instead of losing faith in science 
should we not, then, recover its re- 
ligious implications? Instead of either 
making merry or growing bitter over 
the futilities of reason, should we not 
try to see more clearly what it requires? 
As Professor Whitehead has reminded 
us, whereas Ulysses shared his reason 
with the foxes, Plato shared his with 
the gods. Reason presents us with the 
fact of a claim made upon human life. 
It takes us into the presence of that 
which we worship and obey. In doing 
so it lifts us above the fragmentary 
attitudes and beliefs by which we are 
kept from realizing our basic unity as 
men. We know that our world cannot 
much longer continue half slave and 
half free, half rubble and half sky- 
scraper, half starved and half sur- 
feited. We begin to have grave doubts 
whether it can continue half democratic 
and half totalitarian. A house divided 
against itself cannot stand, and a world 
which indulges too long in the pleasures 
of competitive struggle cannot endure. 
Whatever clues we can find to that 
which is valid above the competitive 
plane should be followed with all en- 
ergy. Whatever steps our own limited 





and faltering reason can help us to 
take toward what is broad, humane, and 
universal should be encouraged with 
all enthusiasm. 

Science, we have indicated, is not 
merely science. Under one aspect it is 
morality; under another it takes us to 
the threshold of religion. This is of 
course not to say that morality and 
religion are merely science themselves. 
They contain many other ranges of ex- 
perience which bring diverse attitudes 
into play. But between science and the 
others there can be no contradiction. 
The relations of the various fields must 
be supplementary. This leads us to ask 
whether as a practical measure we 
should not pay more attention to what 
so many of our leading scientists are 
today urging on us and should not 
force education to break down the lines 
of departmentalization it has allowed 
to grow up. Instead of merely biology, 
physics, and chemistry, we have today 
biophysics and physical chemistry. Sim- 
ilarly in the social sciences, instead of 
economics, government, psychology, and 
sociology, we have concepts that refuse 
to fit into the accustomed grooves. 


HE truly creative ideas come today 

from those who have by-passed the 
barriers between the individual dis- 
ciplines and who, in addition to their 
mastery of one field of specialization, 
have been able to get the over-all view. 
One of our great tasks appears to be 
that of encouraging all efforts at syn- 
thesis in the learning process. Not only 
should there be no boundaries within 
the divisions of physical science and 
social science, but the walls between 
these two great fields must themselves 
be torn down. When we enter the lab- 
oratory, the door that leads to the mar- 
ketplace must not be permanently 
closed. Professor Whitehead, to quote 
him again, has left us in no doubt 
where he stood on this important issue. 
“The increasing departmentalization of 
universities during the past hundred 
years,” he said, “—however necessary 
for administrative purposes—has tend- 
ed to trivialize the mentality of the 
teaching profession.” 

The main thing then, is that we 
should keep our nerve, and, as a means 
to this, we should not allow ourselves 
to think that our ethical situation is 
essentially new. It is true that some of 
our inconsistencies are exposed more 
sharply than before. The results of 
greed and ignorance are more painfully 
apparent to us than they were to our 
forebears. The abuse of our knowledge 
for acquisitive and competitive purpos- 
es stands out more clearly as the dan- 
gerous evil it is. But the present crisis 
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may help us to see the whole-making 
and cooperative instincts which are also 
part of our human heritage. The atomic 
age need not be an atomistic age. It is 
a fact that we are confronted with 
problems that seem terrifyingly new. 
But the laws of nature with which we 
must deal are the same laws we have 
always known, and it is against their 
background that human life has always 
been lived. 


We should remember that the scien- 
tists and we ourselves are but parts of 
the same human race which with trial 
and error, but also with some success, 
has traveled the path of knowledge to 
the point where it now has a surprising 
degree of control over the physical 
world. In spite of failure and backslid- 
ing we have also succeeded in defining 
free inquiry as a goal in the world of 
the spirit and have developed habits 
of work and thought where the implica- 
tions of this goal are being worked 
out. Difficult as are the times in which 
we live, and menacing as are some of 
the conditions that confront us, let us 
not forget that our heritage includes 
high achievement. Men have always set 
before themselves aims that are worth 
while. Some—let us thank God—have 
been realized. Institutions of learning 
have been established and maintained 
often in the midst of difficulties that 
appeared insuperable. Through per- 
severing effort laboratories and work- 
shops have unveiled many of the se- 
crets that for centuries were hidden. 
We are ready now to reap the fruits 
of thousands of years of labor and we 
cannot believe that our own generation 
or those that follow will fail to see 
the job through. 


Knowledge, said Francis Bacon, 
means power. Knowledge rightly treat- 
ed can also mean insight. Separated 
from questions of worth and value 
knowledge remains deficient; but united 
with them it reveals our highest good. 
Immanuel Kant has borne witness to 
his own growth toward this idea in the 
following passage: “I am,” said Kant, 
“an investigator by inclination. I feel 
a great thirst for knowledge and im- 
patient eagerness to advance, also sat- 
isfaction at each progressive step. 
There was a time when I thought that 
all this could constitute the honor of 
humanity and I despised the mob which 
knows nothing about it. Rousseau set 
me straight. This dazzling excellence 
vanishes. I learn to honor men, and 
would consider myself much less useful 
than common laborers if I did not be- 
lieve that this. purpose could give all 
the others a value—to establish the 
rights of humanity.” 
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The Scientist's Commitment 
(Continued from page 193) 


implications is, I believe, not realized 
even yet. The paradoxes of relativity 
theory were found to be associated with 
imprecisions in the meanings of such 
common-sense words as mass and length 
and time. The tacit assumption of com- 
mon sense that the intuitive uncritical 
meaning of these terms was adequate 
for describing nature was refuted by 
the discovery of unexpected experimen- 
tal facts. When the meaning of such a 
term as length, for example, was made 
by Einstein precise enough to deal with 
the physical situation, it was found 
that the meaning was not unique, but 
multiple, and not consistent with a 
common-sense treatment. The physical 
world proves too complex to be dealt 
with by common sense. We are coming 
to see that the situation is similar in 
a much wider setting, as indeed it 
would be a miracle if it were not, con- 
sidering the uncritical and haphazard 
way in which the whole apparatus of 
common-sense thinking has evolved. We 
see that many of the misunderstand- 
ings and failures of everyday human 
relations are to be laid to imprecisions 
in meanings. This is particularly true 
in the field of abstractions and of re- 
ligion. For instance, the single concept 
of “truth” is not precise enough to do 
the work that we want to do with it. 
We have to recognize that there are 
different sorts of truth, such as theolog- 
ical truth and scientific truth, just as 
relativity theory forces us to recognize 
that optical length is not the same as 
tactual length. The experience of phys- 
ics gives a vision of the possibility of 
eventually so clarifying meanings that 
all misunderstandings which arise from 
that source shall disappear as a cause 
of friction between men. But the task is 
obviously one of enormous difficulty and 
constitutes a challenge to the spirit of 
man. I believe that we have the tech- 
niques in hand for solving this problem, 
and that with adequate intellectual 
morale we shall find how to emancipate 
ourselves from the trammels of com- 
mon sense and more effectively realize 
our potentialities. 











SECOND vision which I believe is 
even more important than that of 
the role of semantics is given by a re- 
alization of the implications of the dis. 
covery of unsuspected physical struc- 
tures in the direction of the very small 


and in the direction of the very large. | 


In the direction of the very small, we 
enter a world in which the very con- 
cepts of identity and of recurrence are 
not applicable. Thought demands its 
permanent objects and its conscious- 
ness of recurrent situations; how shall 
we think about a world that has not 
these intellectual necessities? In the 
direction of the very large, more and 
more structure is being discovered by 
the astronomer, so that we have no 
right to maintain that the universe is 
not open. But the most sweeping gen- 
eralizations that we have, energy and 
entropy, find their meaning only in 
terms of closed systems. How shall we 
think about a truly open system? And, 
in general, what meaning can we give 
to our most fundamental concepts, such 
as existence itself, in realms in which 
the necessary processes of thought fail? 


The new vision that results from an 
apprehension of the significance of this 
is a vision of man isolated on an island 
of phenomena between the very large 
and the very small, which he cannot 
transcend because of the nature of 
thought and meaning themselves. It is 
an evident corollary that if man is to 
integrate himself, he must discover his 
springs of action within himself. This 
is a task which man has been effectively 
shirking since the beginning of con- 
scious thought in his endeavor to find 
the solution by the invention of essen- 
ces and cosmic purposes and absolutes. 
The acceptance by man of his essential 
intellectual limitation and _ isolation, 
which make meaningless his absolutes, 
will confer upon him a freedom similar 
to the freedom of the scientist in accept- 
ing the fact as his supreme arbiter. 
For it will free him of the consequenc- 
es of attempting to do with his mind 
things which cannot be done because of 
the nature of thought itself, attempts 
which have cluttered his entire intel- 
lectual history. 


There will emerge the vision that 
man is standing on the very threshold 
of his potential development, and that 
this can be attained only by breaking 
drastically with the past. It seems to 
me that education can have no more 
important function than to impart this 
vision. The challenge to the human 
spirit of a vision like this is too obvious 
to need elaboration; what the eventual 
unfolding of the spirit may bring, no 
man may venture to predict. 
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THE NEED FOR A SECULAR ETHIC 


Walter T. Stace 


Stuart Professor of Philosophy, 
Princeton University 


the modern age in our Western 

civilization; and by this I shall 
mean roughly the last three hundred 
years. The outstanding characteristic 
of this age is that all its thinking 
about the world is dominated by the 
scientific spirit. In this respect it is 
something wholly new, something 
unique in the world’s history. 


What has been the effect of this 
fact upon our general views of the 
nature of the universe, that is, upon 
our philosophies? I answer this ques- 
tion as follows. In all advanced cul- 
tures, except our own of the present 
day, we find the belief that the world 
is a moral order. Our culture, which 
once believed this too, is coming more 
and more to hold the opposite view, 
that the world is not a moral order. 
And this is directly due to the in- 
fluence of science. 


| SHALL speak in this paper about 


I must try to say what is meant 
by this idea of the world being, or not 
being, a moral order. Everyone knows 
that human beings often try to do what 
is right, to aim at what is good. The 
belief that the world is a moral order 
is the belief that this human charac- 
teristic can be anthropomorphically 
transferred to the non-human world, 
to the universe at large. 


It appears in different civilizations 
in many different forms. Plato main- 
tained that the universe aims at the 
form of the good. In Christianity, 
Judaism, and Islam, this supposed ten- 
dency of the world towards moral good- 
ness is personified and called God. But 
the belief is not necessarily combined 
with theism. In Buddhism and Hindu- 
ism it appears as the law of Karma, 
which is the law that every soul in the 
end receives its just deserts, if not 
in this life then in another. Although 
in Buddhism there are gods, or at 
least great spirits, they are not the 
source of the law of Karma. They are 
themselves subject to it. The law is a 
quite impersonal law of the universe, 
like the law of gravitation. This may 
count as a nontheistic form of the be- 
lief that the world is a moral order. 
In one form or another men have gen- 
erally believed that somehow the uni- 


verse is ultimately just. And the com- 
mon cliché, that “truth must prevail 
in the end,” for which there seems 
little evidence, is perhaps just another 
expression of the view that the world 
is moral. 


In our Western culture this ancient 
human belief seems to be breaking 
down. Though the opposite view that 
the world is not a moral order, may 
be rarely explicitly stated, it is the 
background of the modern mind. It 
is often expressed by saying that the 
universe is indifferent to our values. 
For instance, the constantly reiterated 
assertion that morality is a human 
thing, not a supernatural thing, im- 
plies this view. It is the common 
ground of all philosophies which style 
themselves “naturalistic.” It is also 
at the bottom of the commonly stated 
opinion of anthropologists, sociologists, 
psychologists, and many philosophers, 
that moral codes express nothing but 
human emotions and are consequently 
variable and relative. Moral predicates 
are then called subjective, which is 
another way of saying that the objec- 
tive non-human world is not a moral 
order. 


How is science responsible for this 
revolutionary change of view? It is 
not that science proves that the world 
is not moral. Science as such is not 
concerned with values, and proves noth- 
ing of the sort. Nevertheless, as a mat- 
ter of history, it is science which has 
suggested this view to the modern mind 
by its insistence on mechanistic cate- 
gories. Everyone has heard of New- 
ton’s world-machine. This is now 
out-of-date science. But it is the sci- 
ence of the seventeenth century, not 
the twentieth, which has molded the 
modern mind. The world is like a 
clock, run by the laws of motion and 
the law of gravitation. Even if it is 
so, this does not prove that the world 
is not guided by a moral purpose. 
After all a clock, though it is a pure 
machine, carries out human purposes. 
But what happened was that the human 
mind, dazzled by the brilliant suc- 
cesses of science in explaining every- 
thing mechanically, saw no need for 
an additional teleological explanation. 





Since mechanical explanation seemed 
completely to account for the facts, 
there seemed no room left for teleolog- 
ical explanation, which was accord- 
ingly simply jostled unceremoniously 
out of the human mind. This was 
scarcely logical, but it has had its 
tremendous effect. If the world is not 
governed by purpose, it obviously can- 
not aim at a good purpose, in other 
words it is not a moral order. 


LTHOUGH such a view does not 

strictly follow from science, but 
is only suggested by science, I think 
we have, nevertheless, to accept it on 
other grounds. To suppose that the 
world aims, as some human beings do, 
at noble ends, is plainly anthropo- 
morphic. And perhaps the chief ground 
for refusing to admit purpose in na- 
ture is just that there is no evidence 
of it. The supposed evidences of design 
in the world turn out to be fallacious. 
And the phenomena of mysticism, of 
religious experience, and the like, prove 
nothing. Of course this is no more 
than a dogmatic statement of my own 
opinion, but I cannot be expected to 
give reasons for it in a fifteen-minute 
paper. 


But this situation, although we have 
to accept it, has had, and is having, 
very disturbing results. I am con- 
vinced that it is at the bottom of 
the moral chaos in the modern world. 
The point is that morality was sup- 
posed formerly to have religious, or 
at any rate metaphysical, foundations. 
These foundations have disappeared, 
for this is the meaning of saying that 
the world outside us is not a moral 
order; that morality is not founded in 
God, or in the universe; that it is not 
objective, but subjective; that it is 
merely human. The result is that moral 
values, having lost their traditional 
foundations, are crumbling. From the 
premise that morality is human the 
conclusion is drawn—wrongly as I 
think—that morality is merely relative, 
that what is right for one culture is 
wrong for another and therefore that 
there is no objective difference between 
right and wrong. The popular doctrine 
of the relativity of morals is merely a 
way of saying that morality has no 
foundation at all. This, translated from 
theory into action, is the creed of the 
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Hitlers and the Mussolinis and per- 
haps the Stalins, who have destroyed 
or are destroying international morals. 


If this is the correct diagnosis of 
our disease, the direction in which we 
should attempt to find a cure is plain. 
The task of thought in our time is 
to replace the lost religious and meta- 
physical foundation of morals by a 
secular and naturalistic foundation. 
And I do not believe that this is an 
impossibility, or even a very difficult 
task. I will explain why. 


S THERE not an obvious mistake 

in the thinking which has led us 
into this impasse? We have argued 
that if values are not based in the 
non-human world outside us, then they 
are not objective; they are just human 
and subjective. And this has seemed to 
us to mean that they are baseless. But 
why should they be baseless because 
they are founded in human, rather 
than non-human, nature? Is not human 
nature an objective reality? There are 
truths about human personality—they 
may be called psychological truths— 
just as truly as there are physical 
truths. There are, for instance, the 
laws of the association of thought, 
nowadays called laws of conditioning. 
These psychological laws or principles 
are just as objective as the laws of 
physics. 


OW my contention is that what 
we call moral principles are sim- 

ple principles of human personality, 
psychological laws, and are therefore 
perfectly objective. I think that the 
great moralists, such as Christ, Bud- 
dha, Confucius, were geniuses who 
discovered some of these principles. 
For instance, just as the scientists 
discovered that passing an electric cur- 
rent through water produced hydrogen 
and oxygen, just as some agricul- 
turist discovered that fertilizers pro- 
duce larger and healthier plants, so 
the moralists discovered that such 
things as malice and hatred if wide- 
spread in human societies tend to pro- 
duce misery, while such things as 
love, affection, and unselfishness tend 
to produce joy, happiness, welfare, and 
the like. Why is this principle branded 
as “subjective,” while the principle 
that fertilizers produce healthy plants 
is admittedly objective? Apparently 
the root of this fallacy is a semantic 
confusion about the words “subjec- 
tive” and “objective.” Psychological 
laws may be called subjective in the 
sense that the area in which they hold 


198 


true is the area of “subjects,” that 
is minds, not objects. They are truths 
about minds, not about objects of 
minds. But truths about minds are just 
as objectively true as truths about 
anything else. Emotions are subjec- 
tive, but psychological laws or state- 
ments about emotions, if they are true, 
are objective truths. 


Thus there is no difference in ob- 
jectivity between the botanical state- 
ment that fertilizers tend to produce 
healthy plants and the psychological 
statement that malice and hate tend 
to produce unhappy human beings, 
love and affection happy ones. Nor is 
there in principle any difference as 
regards empirical verifiability. Both 
the results produced by fertilizers and 
the results produced by malice or love 
are known in the same way—by ob- 
serving the facts. And just as when 
an agriculturist says “Fertilize your 
plants,” his advice has a solid founda- 
tion in known facts about plants, so 
when the moralist says “Love your 
neighbor,” his advice has a solid foun- 
dation in known facts about human 
beings. 


Miss Ruth Benedict tells us that the 
Dobu Islanders disagree with this ad- 
vice of Jesus Christ. They found their 
culture on treachery and ill will. They 
act as if they supposed that treachery 
and ill will are likely to produce the 
sort of society in which they will be 
most happy. Miss Benedict seems to 
conclude that treachery and ill will 
are, for the Dobu Islanders, good. My 
own conclusion is that the Dobu Island- 
ers are simply mistaken. They would 
find, if they could be induced to try, 
that good faith and good will would 
produce in their society a much hap- 
pier state of affairs for them than 
exists at present. People are often 
mistaken about what is good for the 
health of their bodies. That is why 

















we have doctors. And people are just 
as likely to be mistaken about what 
will be good for the happiness of their 
souls. That is why we have moralists. 
The Dobu Islanders need someone to 
correct their moral or sociological mis- 
takes. 


T SEEMS hardly necessary to give 

other examples. It is surely obvious 
that, in general terms, dishonesty, 
breach of faith, lying, uncontrolled pas- 
sions of any sort—the sort of things 
we call morally “bad”’—tend to pro- 
duce in a society conditions which we 
do not want; while their opposites, 
which we call morally good, tend to 
produce the harmonious conditions of 
society which we desire. These state- 
ments are, of course, very imprecise. 
But they are generalizations from ex- 
perience, genuine inductions, and there- 
fore—like scientific laws—objective 
and empirically verifiable. Thus there is 
no difficulty in principle in seeing that 
morality has already a good and sure 
secular, naturalistic, and non-meta- 
physical foundation. 


I have compared moral laws to scien- 
tific principles. In respect of objectiv- 
ity they are entirely comparable, but in 
respect of precision, of course, they 
are not. Love and hate are vague con- 
cepts and they can never be reduced 
to mathematical equations. But love 
and hate are just as real and objective 
as oxygen and hydrogen; and they 
just as truly produce effects in the 
world. And to know these effects is 
just as much knowledge although it 
may never be capable of the precision 
of mathematics and physics. 


Also we know much less about the 
laws of personality than we do about 
the laws of physics. This means that 
our moral knowledge, the knowledge of 
what is good and bad in the conditions 
and relationships of human beings, is 
very elementary. But this is no reason 
for declaring that what knowledge we 
have is baseless. What we have to do 
is to advance in this knowledge. 


To sum up. My thesis is that morals 
were formerly believed to have super- 
natural or metaphysical foundations. 
This belief is disappearing, so that 
morals seem now to have no founda- 
tion. This has produced a crisis in the 
human spirit, a loss of moral faith. 
But this is all based on a mistake. 
Morals have a perfectly firm and ob- 
jective foundation in human person- 
ality. If men can be brought to under- 
stand this, then moral faith may be 
restored. The problem is really one of 
education. 
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SCIENCE AND ONTOLOGY 


Jacques Maritain 


Professor of Philosophy, Princeton University; formerly 
French Ambassador to the Holy See. 


consciousness is deeply troubled 

and divided. Obviously there is a 
problem: the crisis is first intellectual; 
its main symptom in this regard is not 
so much dogmatic materialism as that 
kind of abdication of reason which 
makes man unable to believe in any- 
thing but facts and figures and sense- 
data. And the crisis is also moral— 
hence an incapacity for “continued com- 
mon action at the highest levels of the 
human spirit.” 


T IS a fact that the Western World’s 


I would say, as a preliminary re- 
mark, that the problem we are fac- 
ing, and which deals with the role of 
science and technology, is twofold. It 
has to be examined in two different 
perspectives. 


The first perspective is the perspec- 
tive of the intrinsic truth of the mat- 
ter. Here we are concerned with a 
philosophical issue. 


The second perspective is the per- 
spective of the historical state of our 
civilization, and of our human pos- 
sibilities for recovery. Let us say that 
the issue we are facing then is a 
social issue. 


The two issues just mentioned should 
not be confused. It might be possible, 
after all, that men become one day in- 
tellectually and morally bewildered be- 
yond repair. Such a negative solution 
to the social issue would by no means 
change the realities that the philo- 
sophical issue has to take into account. 
What is true would remain true, what 
is false would remain false, even if 
the majority of men became unable 
to grasp it. 


HE philosophical issue is both spec- 
ulative and moral. In the specula- 
tive field: 


i. There are two typically different 
noetic approaches to reality: the em- 
piriological and the ontological ap- 
proach. The empiriological approach 
tends somehow to the epistemological 
ideal described by Logical Positivism. 
Concepts and definitions are resolved 
in the observable and measureable as 
such, that is, in the last analysis, in 
Sense data (sense readings of measur- 
ing instruments) upon which a sys- 


tem of signs and symbols, especially 
mathematical entities, is to be built. 
The explanatory value of that system 
depends on the verification of its con- 
clusions by experience. Any judgment 
has meaning only to the extent that it 
refers to sense observation and ex- 
presses the experimental ways through 
which it can be verified. 

On the contrary, in the ontological 
approach, concepts and definitions are 
resolved in being, and express intel- 
ligible objects that abstractive visual- 
ization brings out from experience. 
The truth of the assertions thus estab- 
lished rests in the last analysis on 
basic intellectual intuitions, especially 
the first self-evident principles. 


2. The empiriological approach is 
peculiar to science. Scientific theories 
deal with the observable and measur- 
able as such, not with being itself. 


The ontological approach is peculiar 
to philosophy and metaphysics. They 
deal with being and the intelligible 
structure of things, not with the math- 
ematical or experimental explanation 
of phenomena. 


Through quite other ways, religious 
faith also looks at things in an onto- 
logical (or even supra-ontological) per- 
spective. 


Because science is at work on a spe- 
cifically different plane of knowledge, 
science, while progressing ad infinitum 
in the knowledge of things, will never 
propose any answer or pose any ques- 
tion dealing with the specific object 
with which ontological knowledge is 
concerned. 


8. Science and technology, consid- 
ered in their very natures, are by no 
means responsible for the intellectual 
crisis of our time. They accomplish in 
their own sphere their specific task, 
which not only practically and as to 
the mastery over nature but also 
speculatively and as to the knowledge 
of truth, gives testimony to the great- 
ness of the human spirit. Neither does 
that task impair the workings of the 
human spirit in its other domains, nor 
entail by itself any kind of materialism. 

4. What is responsible for the crisis 
is the impact of the prodigious develop- 
ment of science in modern times on 
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human reason’s myth-making suggest- 
ibility and natural lust for facility. 
Common consciousness was to expect 
from science the solution to every prob- 
lem, and to mistake the progress of 
science for the advent of a new meta- 
physics and religion. First of all, 
philosophers were either to construct 
pseudo-metaphysics that were but spu- 
rious extrapolations of science, or to 
betray philosophy in repudiating meta- 
physics, assuming that what has no 
meaning for the scientist has no mean- 
ing at all, and making reason a mere 
operator of sensory devices. 

5. Science itself provides a remedy. 
First, because it preserves and treas- 
ures, on its own level, the sense of 
truth and of rational objectivity. 


Second, because—despite the deon- 
tologized character of science made— 
science in the making, I mean the pio- 
neering scientist, the great discoverer, 
the man of vision, who renews scien- 
tific concepts, is quickened by a power 
of poetic insight and a thirst for being 
that science itself cannot satisfy, and 
which incite him toward questions that 
are beyond the scope of science: de- 
terminism and freedom, matter and 
spirit, the origin and destiny of the 
universe, the existence of God. 


N THIS connection we must pay 

great and respectful attention to 
the experience of many contemporary 
scientists who have been led by their 
meditation upon science either into the 
philosophical or the religious realm. 
Yet one cannot properly answer philo- 
sophical questions without genuine 
philosophical equipment. The next step 
for such scientists is to become them- 
selves philosophers, and to recognize 
the autonomous sphere of philosophical 
truth. 


6. Thus a serious possibility exists 
that a reconcilation of science and wis- 
dom may be achieved in a number of 
minds. But as to our civilization as 
a whole this would require in our con- 
temporaries a vigor and range of in- 
tellect the probability of which seems 
to be questionable. 


In the moral field: 

7. Science and technology provide 
us with means. The determination of 
the human ends for which those means 
are to be used pre-supposes knowl- 
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edge of what is man and what is the 
meaning of human life, and this is not 
the job of science and technology, but 
of metaphysics, ethics, and religion. 

8. Science and technology, consid- 
ered in their very natures, are not re- 
sponsible for the moral crisis of our 
time, nor for the destructive or be- 
sotting and dehumanizing use we are 
making of the means that they put 
in our hands, nor for the civilization 
technocratic in type which worshippers 
of technology wish to prepare for us. 

9. What is responsible for the crisis 
is greed and will to power, and the 
temptation to which the kind of an 
omnipotence meted out by science and 
technology gives rise in the human 
race, which has not yet succeeded in 
submitting to reason the behavior of 
man, especially collective man. Thus 
the human person is threatened today 
with all-pervading slavery, not through 
the fault of science, but through that 
of the enlarged power granted by sci- 
ence and technology (that is, by reason 
mastering natural phenomena) to 
human foolishness. 


10. The moral problem thus faced 
by the scientist, his sense of responsibil- 
ity toward the human community, his 
realization of the fact that mankind 
equipped with technology cannot sur- 
vive without ethical wisdom, are mak- 
ing for him the rediscovery of the 
true ends and supreme standards of 
human life a matter of emergency. 
Such a rediscovery cannot be brought 
about by science itself, but by ethical 
awareness and ethical philosophy, and 
religious faith. So a trend is devel- 
oping within the scientific world toward 
a wisdom and a spiritual unification 
of man that are beyond the scope of 
merely scientific work. 

11. Where it is a question of moral 
recovery, not only reason but all the 
highest spiritual activities in man must 
be called to work. As Bergson put it, 
the world’s body, now larger, calls 
for a surplus of soul, so that the 
mechanical and the mystical summon 
one another. In other terms, tech- 
nology can really perform its task of 
human liberation only if the sense of 
inner freedom and contemplative love 
is made by the Gospel’s inspiration to 
play a leading part in the new indus- 
trial civilization. 


OMING now to what I have called 
C the social issue: 

12. Since science’s competence ex- 
tends to observable and measurable 
phenomena, not to the inner being of 
things, and to the means, not to the 
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ends of human life, it would be non- 
sense to expect that the progress of 
science will provide men with a new 
type of metaphysics, ethics, or reli- 
gion. The development of the scien- 
tific spirit, and the progress of science 
and technology, improve in an in- 
valuable manner the inner, intellectual, 
and moral, as well as the external 
and material, equipment of human life. 
Yet it is up to ontological knowledge, 
not to science, to judge of the values, 
norms, and ends which make human 
life simply good or bad. 

18. However important and indis- 
pensable the action of ideas, of philo- 
sophical understanding and religious 
enlightenment may be for the destiny 
and possible recovery of the world, 
the issue, as soon as it is a question 
of the collective life of men and of 
the attitude of mass consciousness, 
shifts for a considerable part from the 
realm of truth to be known to the 
realm of historical and social achieve- 
ments to be attained. Thus, by a kind 
of pseudomorphosis, problems which in 
themselves are philosophical or spiri- 
tual become posed in or transposed 
into social terms. If man were to lose 
terrestrial hope in the Gospel, I am 
afraid our hope in a spiritual recov- 
ery of civilization would be doomed 
to disappointment. 

14. Will the progressive transforma- 
tion of society that we are facing today 
be able to manifest the power of free- 
dom and justice and of spiritual ener- 
gies by securing both the technolog- 
ical structure of our emergent civiliza- 
tion and its supra-technological guid- 
ing inspiration, the organization of the 
world, and the individual liberty as 
well as the autonomy of groups start- 
ing from the bottom, the accession of 
new classes to ownership and power 
and the freedoms claimed by science 
and intelligence in quest of truth, as 
well as by the word of God in quest 
of human hearts? 


15. If the efforts made toward such 
an historical ideal are to succeed, a 
general recovery can be expected, ex- 
tending to the highest functions of 
the human spirit. If those efforts are 
to be a failure, a general worsening 
in our spiritual condition is to be ex- 
pected—whoever the winners in the 
political game may be—with a gen- 
eral domination of materialism and a 
general enslavement of the human per- 
son. The truth and the high require- 
ments of art and poetry, science and 
philosophy, religion and spirituality, 
would continue to be served but in the 
catacombs of human history, and under 
the conditions of a suffering diaspora. 





Large-Scale Research 
(Continued from page 191) 


which may be open to attack as vague 
and arbitrary, is far from solution. 


Brilliant individualists. Closely con- | 


nected with the previous problem is 
that arising from the anarchic disposi- 
tion of many brilliant creators. Some 
way must be found to relax, in their 
case, the application of various other- 
wise strict regulations without which a 
big organization cannot function and 
which deal with such matters as hours 
of access to the laboratory, rules of 
borrowing from the library, and rota- 
tion schemes for annual leave. 

Academism. Scientists with a strong- 
ly ingrained academic past are some- 
times tempted to claim all the advan- 
tages brought by the new kind of or- 
ganization—access to vastly enlarged 
facilities, higher salaries, wider scope, 
sympathy of public opinion—and yet 
to cling to formerly enjoyed advantages 
such as freedom of interests, longer 
holidays, absence of responsibility for 
other people’s work, and the privilege 
of viewing every question in a detached 
and purely intellectual light. 


A variant of the same problem arises 
from the fact that big research organi- 
zations attract an increasing propor- 
tion of young scientists, who are pre- 
occupied with their academic future. 
Ph.D. requirements lay stress on in- 
dividual achievement, and if the young 
scientist does not renounce the Ph.D. 
trail for good, or if he is not sure to 
encounter later on an understanding 
faculty, he may be driven, in his daily 
and necessarily collective activity, to 
an attitude of isolationism and a pro- 
pensity for hogging the credit. It may 
become necessary for universities to re- 
vise their whole conception of a valid 
Ph.D. thesis in the light of the new 
developments. 

Cliques. In the milder form of the 
disease, exclusive ties of loyalty come 
into being among a restricted number 
of persons bound together by the com- 
mon exercise of some esoteric tech- 
nique, a highbrow hobby, or simply mu- 
tual admiration. Segregation breeds re- 
sentment from outside, and soon the 
clique finds itself on a defensive war- 
path. In the later stages the clique be- 
comes aggressive and resorts to pros- 
elytizing and propaganda, and its boun- 
daries tend to coincide with those of 
divisions or of political groupings. Thus 
reinforced, the separatist tendencies 
may grow until they threaten the very 
existence of the establishment. 


(Continued on page 204) 
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| WHY ANOTHER CYCLOTRON? 


| 





Lee A. DuBridge 


The following address was given at the University of Rochester 
on March 29, on the occasion of the dedication of the new 
130-inch cyclotron. Professor DuBridge, formerly head of the 
Physics Department at the University of Rochester, and wartime 
Director of the Radiation Laboratory at the Massachusetts Institute 
of Technology, is now President of the California Institute of 


Technology. 


HEN we built our first 27- 
W inch cyclotron at Rochester in 

1935-36, I often used to be 
asked the questions, why build a cyclo- 
tron? Of what use is it? Why smash 
the atom anyway? In many a speech 
given before various groups around 
the city of Rochester I tried to set 
forth the answer. 


What was the answer then? And 
what is it now? 


Curiously enough the answer — 
though it is a little easier to give 
today—is basically the same as it was 
then. 


We were not smashing atoms in 
1937 to make an atomic bomb or a 
nuclear power plant. The idea never 
entered our heads even in our wildest 
dreams. Our little Rochester cyclotron 
was not built with any particular prac- 
tical end in view. It was built because 
a new field of science was then open- 
ing up, and the cyclotron provided a 
powerful new tool for exploring this 
field. Our objective was only to make 
a little excursion into this unknown 
area—to add maybe a little bit to man’s 
knowledge about it. 


Ever since men first appeared on 
this earth they have been prying into 
the unknown. This is the outstanding 
characteristic which distinguishes man 
from beast—this insatiable curiosity. 
We are all born with it—and curiosity 
is one of the earliest evidences of 
dawning intelligence in children. If 
many a growing adult loses his child- 
hood curiosity, this is only a matter 
for great sadness. There is so much 
to know in the world that a person 
who has lost his curiosity has ceased 
intellectually to live. 


Man’s curiosity, of course, may take 
many forms. Some men become ex- 
plorers into unknown areas on the 
earth’s surface—the Arctic, the Ant- 
arctic, the jungles of Africa, the top 


of Mt. Everest. Others have a burn- 
ing curiosity to know more about how 
men lived in past times, or to under- 
stand the basic factors governing the 
way in which men live together today. 
Others of us are just curious about 
what our neighbors are doing. All of 
us are curious about what goes on be- 
hind the Iron Curtain in Europe. Any 
blank wall is always a challenge to 
investigate. 


Then there are some _ individuals 
whose curiosity leads them to the ex- 
ploration of the laws of nature. Anoth- 
er iron curtain, which until a few 
years ago, obscured our vision about 
what goes on inside the atomic nu- 
cleus, was an irresistible challenge 
to many men to find methods of pene- 
trating that curtain, and learning the 
nuclear secrets. 


In the 1930’s the cyclotron proved 
itself a superb weapon for piercing 
this nuclear curtain. Therefore, it was 
no bold stroke of genius which led us 
to build a cyclotron at Rochester in 
1935. Quite the contrary, we were sim- 


ply yielding to an irresistible tempta- 
tion. 


Then in 1939 as we were busily and 
happily engaged in our game of punc- 
turing holes in the nuclear iron cur- 
tain, the rumblings of trouble in 
Europe culminated in the blinding flash 
of the beginning of hostilities. For 
several years we physicists, like every- 
one else, had been only dimly con- 
scious of trouble in Europe and felt 
that it would probably not affect us. 
And yet we were uneasy. From time 
to time, distinguished physicists from 
Europe had been migrating to this 
country, some ejected because of their 
race from their positions in Germany, 
others simply no longer able to tolerate 
the threat to intellectual freedom which 
was daily growing there. We welcomed 
these distinguished additions to the 
American scientific family. 


From these men we gradually learned 
enough to realize that the outbreak 
of hostilities in Europe was more than 
a far-away storm. If the Nazis should 
succeed in their goal of world con- 
quest, then intellectual freedom, per- 
sonal and political freedom, and man’s 
insatiable curiosity to know would be 
promptly suppressed. There would be 
no science and there would be very 
little of anything else that we cher- 
ished if Hitler ruled the world. Cu- 
riosity is a dangerous thing to a dic- 
tator, to any dictator. One of the first 
things he does is try to suppress it. 


It is not surprising, therefore, that 
the scientists were among the first 
to volunteer their services to their 
country to prevent the spread of a 
world dictatorship. I need not repeat 
here the story of what went on dur- 
ing the war years. Everyone is fa- 
miliar with it. 


At the end of the war, when the 
information about the atomic bomb, 
about radar, about proximity fuses, 
and many other technological achieve- 
ments which had played such an im- 
portant role in the victory, was re- 
leased to the public, no one any longer 
needed to apologize for being a scien- 
tist, or for being interested in re- 
search. Scientific research, because of 
its practical contributions, suddenly be- 
came respectable. Scientists became 
almost national heroes. New develop- 
ments in scientific research became 
front-page news. Even the man in the 
street now realized that the quiet and 
seemingly highly abstruse work of 
the scientist in his laboratory might 
be significant after all. It had some 
practical use. It helped win a war. 

OW what about all this sudden, 
N shall I say, notoriety which came 


to science and to scientists? Was it 
good, or was it bad? 


Frankly, though the answer is a 
little bit of both, the effects were good 
on the whole. Unfortunately, a few 
scientists (and fortunately only a few) 
were not as cautious in their public 
statements on the problems of econom- 
ics, politics, international relations, as 
they usually were on the problems of 
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science. On the other hand, it was a 
good thing to have the scientists jarred 
into the realization that they could no 
longer isolate themselves from the 
world, within the four walls of their 
laboratories. There were national and 
international issues arising which in- 
volved, not only the facts of science, 
but also the activities and freedom 
of scientists. On these issues the voice 
of the scientists needed to be raised, 
and it was raised in what was gen- 
erally an intelligent and effective way. 


HE net result of the war, I think, 
Tee that scientists are today some- 
what more human individuals, some- 
what more intelligent citizens, some- 
what broader minded in their under- 
standing of nonscientific problems, 
somewhat more willing to play their 
part as citizens than they were be- 
fore the war. 


The effects of war on science itself 
were also both good and bad. Un- 
fortunately, the spectacular achieve- 
ments of the war years led many 
people to believe that the sole func- 
tion of science was to develop either 
weapons of war or the gadgets of 
peace. Radar, rockets, and the atomic 
bomb, together with plastic automo- 
biles, nuclear power plants, and tele- 
vision sets were regarded as the sole 
products of science, the reason for its 
existence, or the chief currency with 
which to measure its value. The atom- 
ic bomb being an obviously impossible 
achievement, it now became evident to 
many people that any impossible 
achievement could also be accomplished 
by science. It was all only a matter of 
money and laboratories. If men wanted 
to cure cancer or ride a rocket to 
the moon, science should accomplish it 
tomorrow, and if tomorrow did not see 
the miracles accomplished, it was be- 
cause of the inefficiency or the lazi- 
ness of the scientists, or because the 
government did not furnish enough 
money. 


All of this is bad for science, for 
it represents a misunderstanding of its 
aims, methods, and function. And since 
science depends upon the general pub- 
lic for support, it is important that the 
public appreciate what science is for, 
what it can and cannot do. This cloud 
of misunderstanding about the func- 
tion of science was an unfortunate re- 
sult of the war. 


On the other hand, the public pres- 
tige which has been accorded to sci- 
ence and scientists in these postwar 
years has its good aspects. It is true 
that many people do understand more 
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clearly than before what the role of 
science is in modern civilization, and 
on their understanding the future 
hopes of science will rest. But be- 
cause this understanding is not uni- 
versal I never apologize for talking 
about it again. 


HIS brings me to the task of try- 

ing to state as clearly and con- 
cisely as possible my own conception 
of the place of science in our society. 
Just what are the science laboratories 
of our universities trying to do? What 
will be the results of their work? 
What is the purpose of the great sci- 
entific laboratories of industry—of the 
government? Why has a great new 
cyclotron been built at a cost of over 
a million and a half dollars, and with 
an annual budget approaching a half 
million dollars a year at the Univer- 
sity of Rochester? 

To state this problem clearly, we 
must distinguish between the role of 
what we have come to call pure or 
basic science, and the role of what 
we call applied science. We must dis- 
tinguish, in other words, between sci- 
ence itself and the applications of 
science. 


OSSIBLY I can explain this best 

by referring to an analogy. A steel 
mill is built to make steel. As the 
bars of steel come out of the mill 
they are not labeled as to whether 
they shall be used for battleships or 
tanks or trucks or guns or plows. 
Steel is a raw material. It will be fab- 
ricated into whatever structures, gad- 
gets, devices, or weapons are most in 
demand at the moment. Much of the 
steel will be wasted. Some will go 
into useless devices, but much will go 
into things that improve the happi- 
ness, comfort, or security of men and 
women. 

Similarly, a science laboratory is 
a producer of raw material. That 
raw material is knowledge about the 
physical world. It may be knowledge 
about the structure of the atomic nu- 
cleus, about the function of genes or 
chromosomes, or viruses or enzymes. 
It may deal with the propagation and 
behavior of electromagnetic waves, or 








with the chemical structure of certain 
compounds. The main purpose of the 
scientific laboratory is to produce 
knowledge in some field. It is to ex- 
plore the unknown. It is to elicit a 
few more of nature’s secrets. 


Now it is the universities of the 
world in which this production of new 
knowledge is proceeding most active- 
ly. It is in the universities that the 
goal of seeking knowledge for its own 
sake is the primary and not a sec- 
ondary goal. It is in the universities 
that men and women are free to ex- 
plore whatever fields excite their cu- 
riosity, to seek whatever new knowl- 
edge challenges them as _ individuals, 
to make this knowledge available to 
the world at large. 


How is all this knowledge to be 
used? Here again, as in the case of 
steel, our knowledge does not come 
labeled as to whether it shall be used 
for good or evil purposes, whether it 
shall be used to improve or degrade 
the happiness of men, whether it shall 
be used to devise weapons of war 
or cures for a dread disease. Though 
knowledge is often sought specifically 
because of the hope that it will be 
useful in a particular practical way, 
it is frequently true that knowledge 
sought for one purpose is found even- 
tually to be of more use for a totally 
different purpose. Roentgen was not 
playing around with evacuated glass 
tubes in order to find a way of mend- 
ing broken bones, but the X-rays which 
he discovered proved one of the most 
powerful tools ever developed for med- 
ical work. In short, how knowledge is 
used is usually determined after the 
knowledge has been secured and not 
before. The first task is to gain knowl- 
edge. The second is to determine how 
to apply it. 


ERE is where the laboratory of 

applied science comes in—such as, 
for example, the great industrial lab- 
oratories of this country and many of 
the government laboratories. Their 
primary task is not to seek knowledge 
but to use knowledge already gained 
to solve a particular practical prob- 
lem. This, of course, requires scien- 
tific skill and competence of the high- 
est order. It is just as important 
for mankind that knowledge be put 
to use beneficially as that it be dis- 
covered in the first place. But dis- 
covering primary knowledge and put- 
ting it to use are somewhat different 
kinds of tasks. The world has great 
need of the men and laboratories to 
do both. But one must be careful not 
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to glamorize the application of knowl- 
edge to the detriment of the search 
for knowledge itself. We are in seri- 
ous danger of doing just that today 
in this country. It is easy to see the 
importance and to raise the money for 
developing a cure for cancer or for 
polio, or for developing new and more 
effective weapons of defense, for de- 
veloping new industrial products which 
will be of use in everyday life. Huge 
sums are devoted annually by the gov- 
ernment and by private industry for 
exploiting to the full the applications 
of scientific knowledge. And this is 
right and proper and necessary. 


UT are we giving adequate atten- 

tion to those laboratories and 
those individuals whose goal is the dis- 
covery of new knowledge itself? If 
we do not, our knowledge will be used 
up and we will be trying to erect a 
superstructure without first building 
the foundation. And anybody knows 
that this is nonsense. 


Let us be more specific. What are 
going to be the practical results of 
the experiments which will be carried 
out in coming years with the great 
new cyclotron at Rochester? The plain 
truth is that no one can possibly pre- 
dict. It is not even sensible to waste 
effort and time to make predictions. 
The only prediction one can make with 
assurance is that whatever predictions 
one does make will be wrong. If you 
are expecting the cyclotron to yield 
the design for a new and more power- 
ful atomic bomb you are almost sure 
to be disappointed. If you are expect- 
ing it to bring about the more rapid 
development of nuclear power plants 
or a cure for cancer or a rocket which 
will go to the moon, you will be dis- 
appointed also. 


What this cyclotron will certainly 
do is just one thing—it will yield to 
the skilled physicists who work with 
it new knowledge about the behavior, 
the structure, the characteristics of 
atomic nuclei. And we can be sure 
of one thing more: that, as new knowl- 
edge of atomic nuclei comes out of 
this laboratory and many other lab- 
oratories throughout the world, sooner 
or later this new knowledge as a 
whole will have some striking, im- 
portant, and valuable uses to men. 
This laboratory here, and other uni- 
versity laboratories around the world, 
are laying a foundation. It is not yet 
clear what kind of a superstructure 
will be built thereon. But it is clear 
that no superstructure at all will be 
built unless or until the foundation is 
laid. 


And at this point I must stress 
another thing about knowledge. Too 
often we judge the value of knowledge 
by the new machines or gadgets or 
weapons it provides. But a more far- 
reaching effect of knowledge is its 
effects on men’s minds. Is it an ac- 
cident that the growth of science dur- 
ing the past three hundred years has 
been accompanied by the greatest eman- 
cipation of men’s minds the world 
has ever seen? Is the fact that ma- 
chines have been developed to free 
our muscles of labor more important 
than that ideas have been developed 
to free our minds of superstition and 
fear? Knowledge is a dangerous thing 
—not because it leads to atomic bombs 
but because men who can understand 
the universe do not want to be slaves. 
Knowledge is a wonderful thing not 
because it provides autos and radios 
but because it makes men free. 


INALLY, at this laboratory, be- 

cause it is a university laboratory, 
one more important result will be 
achieved, namely, young men and 
women will be gaining a superb edu- 
cation in the field of physical science. 
The advance of civilization depends 
upon knowledge, but even more it de- 
pends upon men and women. As Rob- 
ert Oppenheimer has said, “the best 
way to spread or transmit informa- 
tion is to wrap it up in a person.” 
The best way for an industry to gain 
knowledge in a new field is not to 
buy a book, but to hire a man. The 
men and women trained here and at 
other universities throughout the coun- 
try will be the makers of tomorrow. 
The knowledge which they help to un- 
cover here while pursuing their edu- 
cation may be less important to them 
or to the world than the fact that 
they have learned here the techniques 
of how to gain new knowledge and 
how to put that knowledge to work. 

And so as we celebrate the comple- 
tion of this great new tool for re- 
search, let us not think of it as 
so many tons of iron and copper, as 





The Bulletin's regular report on the 
activities of the United Nations 
Atomic Energy Commission has 
been omitted this month for lack 
of space. A complete account will 
be published in the August issue. 











so many hundred million electron volts 
of energy, and so many million dol- 
lars invested in a great machine. 
Rather let us think of this great cyclo- 
tron as a symbol of the double-ended 
function of our universities—the search 
for truth and the education of men 
and women. This cyclotron is not an 
end in itself, but a means to an end. 
The knowledge it helps to uncover will 
widen the horizon of men’s minds. The 
students who work with it will go 
out better able to make their contribu- 
tion to a stronger nation, a more peace- 
able and a happier world. 


AEC Announces 
Changes in Personnel 


Several changes of personnel have 
been announced by the U. 8S. Atomic 
Energy Commission. On April 21, the 
Commission made public the resigna- 
tion of Robert F. Bacher, who has ac- 
cepted an appointment as head of 
the Physics, Mathematics, and As- 
tronomy Departments at the California 
Institute of Technology. To replace 
Mr. Bacher, President Truman has 
named Dr. Henry DeWolf Smyth, 
Chairman of the Department of Phys- 
ics at Princeton University, and author 
of the official War Department report, 
Atomic Energy for Military Purposes. 


Mr. Truman also nominated Gordon 
Dean, Professor of Law at the Uni- 
versity of Southern California, and 
formerly associated with the Depart- 
ment of Justice. Mr. Dean is to re- 
place W. W. Waymack, who resigned 
from the Commission on December 23. 
Both of these nominations were con- 
firmed by the Senate on May 21. The 
terms of these Commissioners expire 
June 30, 1950. 


The Director of the Security Divi- 
sion of the AEC, Rear Admiral John 
E. Gingrich, has been recalled to ac- 
tive duty in the Navy, and resigned 
on May 3. Francis Hammack, Chief 
of the Personnel Security Branch, has 
been designated as acting Director until 
a successor to Admiral Gingrich is 
appointed. 


On May 9, the AEC announced the 
resignation of John C. Franklin as 
manager of the Office of Oak Ridge 
Operations. Mr. Franklin will re-enter 
private business but continue to serve 
with the Commission as a consultant 
on technical and management matters. 


Joseph Volpe, Jr., has been appointed 
General Counsel to the Commission, to 
succeed Adrian S. Fisher. 
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Large-Scale Research 
(Continued from Page 200) 


Empire builders. A forceful division 
head or sometimes even a mere group 
leader may use such imperfections as 
the delimitation of tasks, the haziness 
of hierarchy, or simply the good nature 
of his neighbors, in order to increase 
the domain of his competence and the 
number of his subordinates, and thus 
gain prestige and everything which 
goes with it. To further his aims he 
usually creates a Clique (see above) 
and generally poisons the atmosphere 
to a degree which hardly needs com- 
ment. At the same time he tends to 
neglect his original realm. This latter 
feature of the Empire Builder’s activi- 
ty is the most harmful, since aggression 


Histopathology of Irradiation from Ex- 
ternal and Internal Sources. Edited 
by Witu1aM Bioom. (“National Nu- 
clear Energy Series, Manhattan 
Project Technical Section, Division 
IV, Plutonium Project Record,” Vol. 
XXXII, 1.) New York: McGraw- 
Hill, 1948. Pp. xxv+808. $8.00. 


HIS volume, one of the series 
I prepared as a record of the re- 
search work done under the Man- 
hattan Project and the Atomic Ener- 
gy Commission, embodies in some 800 
pages the experiments done on ani- 
mals with various forms of ionizing 
radiation. This represents selection and 
condensation from the enormous mass 
of data built up at a time when both 
time and scientific personnel were at 
a premium. The authors over-empha- 
size, if anything, the shortcomings and 
the gaps in the data. Their cautious- 
ness and awareness of problems still 
to be solved make the reading of the 
report of added value. 


The book includes an Introduction 
and a summary by Dr. Bloom and sev- 
enteen chapters which discuss Mate- 
rial and Methods, The Cell, The Skin, 
Bone, Bone Marrow, The Spleen, 
Lymph Node and Intestinal Lymphatic 
Tissue, The Thymus, The Gastro-in- 
testinal Tract, Structures Accessory 
to the Gastro-intestinal Tract, The Tes- 
tis, The Ovary, The Kidney, The Lung, 
The Vascular System, The Adrenal, 
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can be countered, but neglect usually 
remains uncompensated. 
Mystagogues.12 For obvious reasons, 
cheating is as easy in science as in in- 
come tax returns. The new large-scale 
organization, in which wielders of rare 
skills and kinds of knowledge often 
have to be controlled and supervised by 
nonspecialists, offers ever-increasing 
scope to those who fraudulently claim 
to possess knowledge that no one can 
assess, or to achieve results that no 
one can check. Such clever people are 
skilled in steering their superiors into 
situations in which the latter are reluc- 
tant to admit their incompetence. After 
that, the stage is set, and those who 
have at least enough understanding to 
suspect the truth, helplessly watch the 
fraud ascend the scale of hierarchy and 
successively gain positions in which he 
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and The Nervous System. An Appen- 
dix lists the experiments giving the 
type and dose of radiation, the species, 
the number of animals, and the time 
intervals. The Bibliography includes 
most significant references bearing on 
the subject, including some references 
to special plutonium project reports. 

In general, the external radiation 
was given as single doses to the en- 
tire body of the animals and in amounts 
at or below the LD 50. Internal ra- 
diation from radioactive isotopes was 
also given in reiatively small doses. 
This has the advantage that the his- 
tology of both the phases of injury and 
the repair processes could be followed. 
The changes in blood vessels and con- 
nective tissue that are well recognized 
from the use of irradiation therapy in 
humans are inconspicuous in these 
smaller doses. 

The animals used were rats, mice, 
rabbits, guinea pigs, and a few chicks. 
Most of the studies were made on the 
basis of hematoxylin-eosin sections, and 
one wonders what added information 


is more and more likely to escape detec- 
tion. 

A genuine scientist is eager to estab- 
lish his reputation among those who 
know his subject; a Mystagogue builds 
his among those who do not. This sim- 
ple criterion may help in the exercise of 
that constant watchfulness without 
which the establishment cannot be kept 
a healthy and going concern. 

My list of diseases may fittingly end 
with the description of this particular- 
ly dangerous germ. We may deplore 
its increasing virulence, but we may 
also take it as an indirect tribute to the 
increasing importance of organized re- 
search on a national and international 
scale. 

22 “But the mystagogues hide a thing in dark- 
ness and secrecy and when you find it, it’s a 


platitude.”—G. K. Chesterton, The Incredulity of 
Father Brown. 
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histochemical studies might provide. 
The distribution of internal emittors 
is demonstrated by a fair number of 
radioautographs. 

All these experiments in common 
with most of those performed in re- 
cent years indicate that there is no 
initial stimulating effect on cellular 
proliferation from ionizing radiation. 

The authors are properly cautious 
in pointing out that the various cel- 
lular degenerations seen as a result 
of irradiation are nonspecific so far 
as general morphology and cytology is 
concerned. 

It is pointed out in the section on 
Bone Marrow that the erythrocytic se- 
ries are most susceptible to radiation, 
the myeloid series next, and the mega- 
karyocytes least susceptible, whereas 
in the dosages used the primitive re- 
ticular cells were never destroyed. The 
prolonged action of the internal emit- 
tors of relatively low intensity tended 
to produce abnormal types of myeloid 
cells and also atypical fibrous bone. 

There are many other aspects which 
should be touched upon would space 
permit. 

In general, this book will prove more 
useful to the person who has already 
acquired some competence in the field 
of the histopathology of radiation than 
to the neophyte. As source material, 
it is of great value. No startling al- 
teration from established views has 
been brought about. 


SHIELDS WARREN, M. D. 











